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TEXT TRANSLATION AND NOTES 
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His Holiness Sri Sri Bharathi Theertha Mahaswamiji. 


| take this opportunity to offer my heartfelt gratitude at the holy feet of 
His Holiness Sri Sri Bharathi Theertha Mahaswamiji. 

This Katyayana Sulba Sutra (text with English. Translation) was not 
available for past few years. We could bring out this second edition because of  * 
the substantial financial help which we received timely from Sanganur 
Subramania lyer Trust, Coimbatore - Sole Trustee : Sri Sringeri Math - as 
per the direction of His Holiness Jagadguru Shankaracharya 
Mahasamsthanam Dakshinamnaya Sri Sharada Peetham, Sri Sri Bharathi 
Theertha Mahaswamiji. | 

| acknowledge the sincere efforts taken by Ms. Vaijayanti Dhole-Patil and 


Ms. Surekha Wagle, Step in Services, Pune - 11, for perfect and prompt printing 


of this book. 


June 2003 
Dr. Bhagyalata Pataskar 


Secretary 


Vaidika Samshodhana Mandala, 
Pune 37 


PREFACE 


Long before Dr. C. G. Kashikar suggested to me to take up the study of 
the Sulba Sutras, when I had an opportunity to discuss with him certain problems 
relating to the Vedic sacrificial system. In course of time I prepared the Marathi 
translation of the Katyayana Sulba Sūtra with the help of Dr. M. R. Bondre from 
Baroda. . Thereupon I revised it with the help of Prof. Patwardhan of Dapolig 
Later‘on, it was examined by Dr. Kashikar. But thought it desirable to prepare 
an English Version of the same and the present work is the outcome of my studies 

Shri Dixit, Shri Haribhau Desai and Shri Pade Sastri, all from Baroda 
helped me in solving my difficulties. In compiling this Monograph, ‘many people 
helped me in various other Ways Iam thankful to all of them. I. must also 
thank, the Executive Council of the Vaidika Samsodhana Mandala, Poona,’ for 
publishing this dissertation X 

My hearty thanks are due to Shri N S. Sontakke for undertaking this 
publication. 

My sincere thanks are also due to Dr. T. N. Dharmadhikari who bore a large 
share of the burden in the matter of the printing of this volume. 

I take this opportunity to express my heartfelt thanks to the proprietors of 
the VedasVidya Mudranalaya who carried out the intricate printing of this volume 


with great care. * 


Aksayya Trtiyá 
Sake 1896 } S. D. Khadilkar 


25 April 1274 


Dla a cadis 


INTRODUCTION 


In this small Introduction I intend to 
(1) What is meant by Suga Sütras ? 
ofeach Sulba Sūtra. (4) Contents 
(3). General remarks, 
(7) Conclusions, 


(1) The Sulba Sütras. 


The Sulba Sütras, which form a part of 
lay down the rules of demarcation of the variou 
places for sacred fire etc.. Provided as 
Samhitas Brahmanas and Srauta 
both Nitya and Kamya. 


It should be noted tha 
various Vedic sacrifices js scatt 


deal with the following topics! 
(2) Their short history (3) Contents 
of Katyayana Sulba Sütra in detail. 
(6) ‘Important items! requiring consideration, and 


the Sütra literature are intended to 
3 Sacrificial altars, pandals, and 
Per directions quoted by the authors of 
Sütras, for Performing the various sacrifices, 


a trapezium or a circle in shape 
“ve the shape of birds, with spread 


The Sulba Sutras generally" 
Fs i n NE RU 9r more chapters of the Kalpa oF 
ficial places was being carried out 
the word ‘Sätra’ denotes 
termed as Sulba Sütras. 


by means o 


1 fS ulpa! 
Tules in concise and : 


Or à measuring cord-and 
Short fo 


tms and therefore, these are 


ted by different rauta 
[Jurveda was entitled to 
(2) Their Short History : 


Only the following Supa Sitra 1 ! 
y $ are availabl 
© 20 ©) Àpastamba, OR p hou These are: ) 
) Vara a an i ) Vadhiila. All these belong to le) 2000102077 
Sütra of Katyayana belongs to Sukla Yajurveda Krsna Yajurveda. Onan 


é | Jana (2) Ap tamb 
s Gone gd dt. uina deal wit 
he cometry. T : Ma z very 
The (1) Baudhāyana, Y- It deals Nava gives a 


onl i 
Q) Apastamba Ae n With th 


tis. But the Manava make use of these 
scription gives only their 


rules in the Construction of 


dimensions according to their Shapes, 


02) 22 2 eT TTD 


The most important points observed in all of them are :— - 

(1) The shapes of the citis or the altars of the sacred fires may differ in 
shape but their areas will remain the same. 3 ! 

(2) In the construction of citis, there will be five layers and each layer will 
consist of 200 bricks. | 

(b) In the case of the three sacred fires only Garhapatya will have five 
layers and each layer will consist of 21 bricks. 


3) Contents of each Sulba Sūtra : 
(A) The Baudhayana Sulba Sūtra : 
i i t is devoted to the 
is is divided into three parts. (1) The first par is dey 
Geo ed E redire in the construction of various vedis, citis and pandals 
c TES ation © this, the distance between the sacred fires, their shapes, the 
Fs of different bricks and their numbers and how to place them is described 
Then follows the description of various Dhisnyas. 
(2) The second and third chapters deal with vedis, citis, pandals etc.giving 
their sizes, shapes of bricks required and how and where to place ल 
d D Yajva and Verikatesvara. Diksita are the commentators. 
i ^ tary by Shri Dvaàrhkàá- 
long with the extracts of the comment j 
it e. > ee ae CARRERA in English was published, in the Pandit, 
ru ern devoted to Sanskrit language; and issued from Benaras by Dr. G. 
Thibaut in the year 1874-76. र $ j 
The text only is published, in the Baudhayana Srauta Sūtra edited by 
W. Caland. > d LA 
ii i i inglish edited by Dr, 
1 Sulba Sütra, with translation in Sng : 
G ad E by Dr, Satya Prakása and Kam Svarūpa from Delhi 
‘Thi 
za the first chapter, the first 20 sitras give the definitions of different 
n D i 
measures which occur in the Sutras. 
i ives us an idea of four different methods of Constructing 
ite p wo clear definition of the square on the diagonal of a 
cde HE. dives the definition of the square on the diagonal of a rectangle 
E EO EA iuo other sides (this proposition is at present named after Pytha- 
with re 
goras) and Stra 68 gives the value of y2. 


(B) Apastamba Sulba Sitra:: : 

(a) (1) This sa£ra is divided into 6 chapters, which are again sub«divided 
into 21 27८72१७. a | : 

(2) The first 3 ४0०४४८३ deal mainly with the Geometrical rules, 


खा शा 


(3) + The remaining'portion consists of the description of the various vedis; 
citis etc., and forms and sizes fof bricks required for their construction, With 
instructions as to how and: where to place them. 


(b) The Commentators of this Sulta sūtra are 1 ardisvami 
: : pardisvamt 
(2) Karvindasvami and (3) Sundararaja. (bre 

(c) The commentaries are most useful. 
are suggested by the commentators in the rules given by the author of Sulba sūtra. 


(d) This Sulba Sütra was first edi i i 2j 
lation by A. Burk in Germany in the TN का 


Atcertain places, improvements 


(e) The Sanskrit text wit 


h eT Y E " 
Mysore as a Sanskrit series No. D E by the University of 


(f) AnfEnglish translation along wi i 
Dr. Satya Prakasa and Rama Searaua [3 pit hea ii dte 7 


(C) Satyasadha Sulba Sutra; 


This Sulba Sutra is completely ideny; | 
University of Mysore. Pistely identical with Apastamba published by the 
(a) Itstcommentator is Shri Ma, 


(b) The text is published wit 
sex h 
ofjthe Satyasádha Srauta Sūtra in d 


hadeva Diksita, Somayaji. 
omments b 


he year 10 Anandasrama Poona as a patt 


0. (Sanskrit series No. 53). 
(C) Geometrical Tules ; 


(2) Rule 10 gives the definiti 
. N nition of : 
(Dvikarani) followed by the value of y2 Em Hypotenuse in the case of a H 


(D) Manava Suiba Sūtra : 


(1) The text is published ; 
by a Dutch Lady Dr. J. M, OR i 
a 


(2) It consists of three Parts ; 


(a) The first part consi 
n 
three sacred fires etc, ss 110 East-West line: 


few citis. 


(0 Its commentator is Sanka 
ta, 


(zi) 
(E) Maitrāyamīya ६0108 Sutra : 


- “This is;still afmanuscript#and is available with the Asiatic Society of Bombay 
and the Vaidika Samsodhana Mandala, Poona. 


(b) The Sanskrit text consists of corrupt Sanskrit language. The same will 
have to be’corrected and finally read, so as to enable one to undertand what it 
contains. 

(c) At the end, the author says that it is a Bhasya and not a Sulba Sütra. 


(F) Varaha 87108 Sutra : 
(a) This manuscript is available with the Oriental library of Mysore. 


(G) Vadhüla Éulba Sutra r 


* (a) The'manuscript:of the Vadhula Srauta Sūtra is available at Madra: 
but it will have to be ascertained whether it contains a Sulba Sutra. : 


`= (H) Katyayana Éulba Sutra : 


(i) This Sulba Sütra, just like Manavd, consists of both prose and verse. 
: (2) There are 6 chapters consisting of 101 Sutras and the 7th chapter 
consists of 39 verses. 
All these chapters give the important rules of Geometry. À 
this Sulba Sütra with commentaries of Rama and 


The text of f 5 
(3) (8) Thet blished by the Acyuta Granthamala from Benaras in 


Vidyadhara Sarma was pu 
1928 No. 3. : 

(b) The same tex 
published by the Haridas 


from Banaras in. 1236; No. 120. 
(c) Tlierüles.only of the first two chapters of this Srzzra were translated in 


English and'then published in the Magazine Pandi? by Dr. G. Thibaut from: 
Benaras in 1882. in Hah dealers p 

J ‘ciation of the Pythagoras Theorem is given in Sgtra II per- 
taini @ bo 12 deals with the enunciation of the Value of the 
ल. in the case of the square, Duikarani and the Sura 13 gives the value 
of /2. All these rulestare from chapter 2. 


DURS "subj er of all the Sulba Sütras is practically the same—namely, 
the See M citis, pandals etc. Naturally Ed of fis 
Geometrical rules followed by them are the same. As I am dealing with the 
Katyayana Sulba Sutra, 1 intend to give a list of Siitrds, occuring . therein 
serially, so. as to enable one to appreciate the progress of Geometry made in those 


days — . c 


t with commentaries from Karka and Mahidhara was 
‘Sanskrit Granthamala—The Choukhamba Sanskrit series 


Sr. No. Subject described in the sütra 


O — 00 


. With the help of the above, how to construct 


' Location of Utkara. 


(xii) 
CHAPTER I:: 


Sūtra No. 


How to construct a vedi, citi etc. ofa given shape, with the help 
of a rope will be described in this Sulba Sutra. 


^ How to locate the East-West line. 


1 

2 

How to locate the North-South line. 3 
4 


Provide slings at both ends of the cord. 


Provision‘of specia) signs on the cord is necessary for measuring 

purposes. z 5 
Fix pegs at the end of the East-west line. 6 
Fix pegs onthe corners of Sroni and Arsa. E d 1 
How to construct a square. : 8 to 10 
Everywhere the use of this method should be made. 11 
Construction of right angled triangles with the help of the Niraf- 

chana Mark. ; 12 to 15 


The position of the ‘signs of Sroni and Arisa in the case of a 


square, a rectangle and a triangle. 16 to 18 


c | pandals such as 
Pragvamsa; Sala; and Sadas etc. is explained. : 


Definition of the word Aparimita. 
Measure of the Increase or Decrease. 
Location of the place of Daksinagni. 


19 to 22 

23 

24 to 25 

26, 27. & 29 

28 & 30 
CHAPTER IL: 


Measures like Atigula; Isa; Aksa and Yu 1 । 
u 5 ga ètc., used in the cons 
struction of a vedi, having the shape of a chariot are given i 
i e 
Sur | eem en 


Paitrki Vedi (a vedi, havinga square sha 
री A » who: 
turned towards the cardinal directions and zh se corners are 


1 to 3 


` purusa). se area is 1 square 


6 
Five types of measuring cords, (with thei 
their f 
measuring purposes are given in this sūtra names) used for 


A j 7 
Uttard Vedis are constructed with the help of measur A 
es such as 


v10 and v40, derived with the help of a rt, ८ की 0 
The square on the diagonal of a rectangle is equal 8,9&1 
the squares on ‘the other two sides (this i i a sin or 
theorem of Pythagoras), n other words the 
In the case of a square, the sı quare! i ९ 
í 2 ० 3 1 
double that of the square on its side n the diagonal of a Square ‘is 


This is the definition of y2, “12 


मे ८> ७ - 


AU No 


(xii) 
Value of y2. i 3 13 
Trikarani : How to construct asquare, whose area will be three 
times that of the original Square. ~ 414 


How to costruct a square, whose area will bé 1/3rd of the original 
square (divide the square into 9 equal parts etc. All this is neces- 


sary for the Prakarma measure of the Sautramani Vedi. 15 to 20 
The addition of two equal squares. 21 
The addition of two unequal squares. ' 22 
CHAPTER III: 

To construct a square equal in area to the difference of two squares 1 
To construct a square equal in area to a rectangle. 2103 
To construct a rectangle equal in area to that of a square. 4 
If no instructions are provided, use the measure stated to con- B 
struct a square. 5 


Method to find the area of a square or arectangle, when the 
measure is in integers, the area increases. When the measure is a 
fraction of the original measure the area decreases. How to reduce 
this area is explained before. The increase or decrease in area 


depends on the increase or decrease in the measure. 6 to 12 
To construct a circle equal in area to that of a square. 13 
To construct a square equal in area to that of a circle. 14 


CHAPTER IV : 


Names of different citis. © 


: 1 
Some information regarding Drona and Rathacakra citi. 2to4 
Fo construct a triangle equal in area to that of a square. à 5 
To construct an Ubhayatah Prauga (Two isosceles triangles joined 

at the base) equal in area to that of a rectangle. j 6 


To construct a square equal in area to that of a triangle. up 
To construct a square equal in area to that of an Ubhayatah 
Praugha. 


To construct a squure equal in area to that of three or five triangles 
or triangles having equal or unequal angles. 9 to 12 


CHAPIER-V : - 
Increase the area of an Agni from seven-fold to 101-fold by an 
increase of one sq. purusa. १ js 1 


The Vedis to be constructed for an Ageimedha citi. How to 
construct them. * . dr ` 2 and 3 


How to increase the measure by Purusa..- —— : 4 


- OV > 


—< — - —————— " ————————————— 


(xiv) 
Three different methods are adopted to achieve the same, 5,7,8 & 10 
Sizes of Brhati and Padamatri square bricks 6 
Definition of the measure of a Purusa and Pada. 9 
The measure of a purusa is increased, without the addition of the 
measures of aratni and vitasti. 1r 


CHApTER VI : 


Along with the increase in the measure of i i 

f: 3 a Puru. in 

the size of the vedi and bricks is suggested, e v 1 
The measure of a Prakarma for the 101 
measure is also to be increased, like th 
measare already suggested. 1 


-fold Agni. Prakarma 
९ increase in the Purusa 


2 (05 
No increase is to be made in i 2. 
Pa the sizes of Daksindenj and Garha- 6 
To construct a square equal j 
eat qual in uen ioa number of similar equal 1 
Increase in the vedi, havin 
Sikhandini Vedi, © 8 even posts. The same is called 13 
CHAPTER VII : Verses : x 
Information regarding the sj 

> 718 signs to be ado: 
DURS S of them in constructing a aes ne and how 1 
w Re edge is necessary for a man ane a aa 2to5 
» at are the important requisits of ह with Sulba. 
ammer required to drive them, Oden peg and a wooden 

The qualities of a measurin 6 to 10 


Signs to be provided on th 


how to use the same; 7 fois cord of the Sagas hall and 


Measure of the cord of: | 14 
a Saumiki vey; 
Measure of the cord of x Co edi. 15 
If due to fog or cloud amani vedi, .. 16 
make use of a lamp, S, the starg and the light is not visibl 
गत A " not visible, i 
ledge of the theorem prod Ust acquire th | 
the principles laid doy, nd Constructions d € thorough know- 
Out the sacrifice, 2 by the Sulba and then Eins to 
Care is taken to : Successfully carry 8 
$ 3 See that t 1 
Fa Bud 18 pleasing to ie ia asure is neither decreased nor 
tes; in constructin s S 19 
Measures of aipyy. ^ altar 
ROE Mn angula, aratni dh iQ be followed Í 20 & 21 
Mc DUST n 22:& 25 
“Ihe Bue of the brick d f preys 1 D 
the size to make up iet While drying and 26 to 2 
Pier hone burning. Increase 


(xv) 
15 Method of constructing a rt. Zed triangle. 32-35 
16 The method of fixing the East-West line. - 35 
17 The measure of Prakarma expressed in aiigulas. : 34 
18 Measures used in the construction of the altars of the three sacred 
fires. 37 & 38 
9 The end. Sj 


(5) General Remarks : 

(a) Even though the subject matter of the Sutras was the same, certain 
rules (Geometry) which are described by Baudhayana are not included in the text 
by the other three writers, even though they are mathematically more correct, . 

(b) It is a surprise to find that all 4 Sulba Sutras. omit certain constructions 
which are Geometrically important and are used in the construction of citis, 


These are :— 

(1) Each diagonal of a rectangle bisects it. 

(2) The diagonals of a rectangle or a square, bisect one another and divide 
the figure into four parts. (a) In the case of a rectangle, the two and two opposite 
parts (triangles) are similar and equal to one another. (b) The four triangles so 
formed are all equal in area. 

(3) In the case of a square, the diagonals divide the square into four parts, 
all of which are similar and equal to one another but also they are equal in area, 

(4) This construction is used in moulding bricks. ° 

For further description see the article on bricks, 

(5) The circle can be divided into any number of equal‘ parts, such as 8. 
16, 32 and 64 by drawing the diameters. . iv i À 

(Used in the construction of Paricayya and Rathacakra citis). 

(6) To inscribe a square as large as possible in a circle by joining the ends 
of diameters, situated on the circumference of acircle. The diameters are at} rt, 
angles to one another. This is used in the construction of Garhapatya and a 
number of other citis. MES S 

(7) A triangle can be divided into a number of equal and similar parts by 
dividing the sides into an equal number of parts and then joining the points of 
division. Used in the construction of Prauga and Ubhayatah Prauga Citis; by 
moulding bricks of that shape. 

(8) There arc a few morc constructions also which are not described here. 

Important items as quoted below, require a thorough scrutiny before they 
are accepted as correct, these are :- 

1) The measure of an Aügula. 

2) From where the geometrical rules and constructions used in this work 
were received, 


(xvi) 


3 What the Sulba Sütras have to Say regarding the visit of Py thagoras 
to India. 


4) 


The shapes and sizes of bricks used in the construction of various citis. 
5) १ 


Measures of Prakarma and Purusa and their use. 


6) The altars of all the 
having the same area. 


citis. whether different in Shape, were constructed 
7) Th T AN 
) e shapes of different cjz;s vary according to the school of Yajurvda. 
Conclusions : 


ion of the three bi 
KM ) Geometry, 
( s the period of the devel 
I opm is pri 
i eot the question of Greek ME ety Br a x nd 
) I would conclude th; i E 
DE IE eae With a request to all the teachers and 
ors youn f i 
by us, E is ee Our duty to see that the वात ri 9 os PN 
H e ; 
rst 1 Nos is po dearth of Mathematicians i cor ME 
understand their duty in this um 
(4) With the advan DX 
i ce of the bi 
e peu oe 0) will come to an cl ae a the use of the decimal syste™ 
H > X n f 
made by contributions from our side E Stop this advance but A 
(5) I would like that all the Indi M NEC 
make a mention of the achieveme paian पफ 
and offer their respe eus Dad 


dia to achieve this, provided 


riting books on Mathematics 


Cts t i ian M ici i 
(6) ० 0 their predecessors in adathematicians with their names 
~n account of want of a 
proper, I might have co me 


T guid : 3 
san) S 3nd ignorance of the subject 
€ me to correct the quest the reader to bring them to 


i, m 1 orgs 
Will meet With thi D writings in future, 
* approval of Scholars. 


2 mmi : 
my notice so as to ent] itted mistake 


I hope this work 


S, D. Khadilkar 
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KATYAYANA SULBA SUTRA 
With 


Translation and Notes 
CHAPTER I 


रज्जुसमासं वक्ष्यामः | का, छ, १.१. 


“We shall explain the additions or subtractions to be made by means of a 
cord" (in measuring the sacrificial areas). Kat. Sl. 1.1. : ; 
ary: atyayana who has described the various pandals such as 
pei rosa etc., with detailed dimensions, has said that 
the mahavedi is 36 prakramas inlength in the East-West direction, the West 
side is 30 prakramas and the east 24 pratramas. He has also said that the area 
of the altar on the first sacrifice should be 73 sq. purusas and this area 
should be increased by 1 sq. purusa, at the time of each subsequent or additional 
sacrifice. The alter at the time of the first sacrifice is called saptavidha. The 
altar at the last sacrifice is called ekasatavidAa which has an area of 101} sq. 
purusas. T slt 
All this is possible only when the East-West line is properly demarcated, 
There is likely to be a slight variation, on account of personal error, which 
should be avoided. With a cord, the East-West line can be properly located. 
The sun is the sole guide in this respect. The sun rises in the East and sets in ths 
West, and these points will not be determined without the help of a cord. uf 
avoid all these mishaps and get a correct pictare of the 
«es nis tike the sautramaniki vedi, the paitrhi vedi, the mahavedi and the 
two-fold (qm) and three fold (त्रिगुण), vedis of Asvamedha, the author of the 
Katyayana Sulba-sütra has taken upon himself the task of introducing the com- 
plicated rules and methods of constructing those altars with accurate measure- 
ee h tains aphorisms (süiras) laying down 
: sutra i ] which contains r 
the iu Pr T and measuring areas by the use of a gue In a 
two rules © समचतुरल्लाणामुक्तः समासः › (Kat. SL 225 and ¢ नाना प्रमाणसमासे (Kat.Sl, 
2.22) the method of summation or of addition is explained; bey m m pee 
"genae (नादन्‌? (81. Sl. 3-1) and 'समचतुरखं MEn (C dnm fy : S 
method of deduction is described. Thus this Sitra-text deals with the rules for 
measuring altars. 1 
a शङ्कुं निसाय शडूकुसम्मितया रज्ञा Wu परिलिख्य यत्र लेखयोः" 


शडूकम़रच्छाया निपतति तत्र em निहन्ति सा प्राची | का.छु, १.२. 


: E UK d) 
i " on a level piece of ground (which is to be measure 
HE me ee by a cord attached to the pole, one should mark 
s ES Et s ~ here the shadow of the top of the pole touches (due to the 
e points wit , whe 


2 T » : : ट 
—€—— n E. K$-1.7] KATYAYANA §ULBA SÍ 
Tising sun) the circle, 


2 the line sain: 
Kat, SI. 1.2, € line joining these Pegs is the West to East line,” 


This would have b 
to Due-West. But this is = 
21st December fo 21st Jure 


© One should make a mark on the cord, at the spots which are meant to fix 
, the places of the two ४7०775; the two amsas; the zzrafichana and at the meeting 
point of the two cords called saribhyasamasabhianz a." Kat. 81, 1-5. 


true if the sun 
w 
In this case, EF = The measuring cord = the extended cord‘ = East- 


tso. The sun j ould have travelled from Due-East 


be closer to Citra called US nd towards the North fiom West line. The two North-East and South-East corners are called arisas, the 
December. This: The Sun is inclined to South ae Rus भिडे, (११८0१) he two North-West and South West-corners are the sronis. Niraüchana is a mark 
that is when the Bae recalled Daksina Pa er Bodti from 21st June to 218 on the extended cord. Tiis is done in two ways, In one case, it isa mark on 
the centre of IoD sie em the Equator, But on the days of equinoxc the fourth part of the extended cord and in other case, it 1s on the sixth part of 
when the sun į Citra ard Svàti; or ० v or When the sun is passing through the extended cord. In both these cases, the mark is to be made just near the 
im » i Mesa or Lula it is arene 21st March and 21st September, joint of both the extended cord and the measuring cord. This joint is called 5 
8 this c ue- : t , § 

rules already stated, Es DIEA for the day-to.da East. 3 Í samkhydsamasabhatiga. M fila ro 
as Due-East till the end of th He commencem, "y Working, the East fixed as p^ This mark of nirañchana helps in setting out right angles, wi p 


“Sacrifice, ite sacrifice, should be taken the rt. Zed As, the units of lengths of whose sides are 3,4 and 5; and 5, 12 and 13 


d& s s 
CASE पाशी SUD ze गो m" 
"Sm; quip प्रति a aredependent on the measurements of the 


Tespectively. 
TETRA: सोदी 
“a का Hsc ate ध्ये k onz and ams 
j "n p s "li SS : Ebo ENR FR These measurements will depend on the shape 
Au ite parallel sides of a trapezium are unequal. In a 


vedi, on the East and West si 
f j. The two opposi d 
tgs i Belin ae 3 EN but no opposite side. Thus the measurements on the 


ings a the c B triangle, there is a base E 1 ma 
du. t each end of the dE 8SUWest line) ord, (Which is equal fo the distance East side for the amsa will not be the same as ar de STE i erem i Aa 
Stretch the cord with its n ord, Fi 1. OV itself, one should provide two - case of a trapezium, but in the case of a triangle, there w: 


€ slings On th 


where the mid-point of the Point toward 


e two pegs (already fixed) for the arsa. 


S 8 
KMS Norik Th ne joj ies ae and fix a peg at the place At times, the whole area near the East side is considered as arisa and the 
ae B these Pegs SS ud Should similarly 10000, - atas euo along the West side is considered as ४7०४४. 

caa: पाशो करोति € the South (० North 176 ketch, the extended cord is equal to the measuring cord, the 
en E me should provide k काश 2, Pu Tale ip F m ith of the extended cord and nearer to ibe edi 
sling at each end of 88 at both ¢ Seine Hl of the two cords. Slings are provided at both ends E and F. S 

ण्य fessa fhe cord is eee OL le cords (Kat, ही. 1.4). Provi Piraüchana mark is|sire[ched 00०0 2000 Se eoo E ora ao 

7 Senang RI छ ARE for capu AMA A EFG is formed. x à 
"अगानि | का, झु TEIL ; is niroscliana mark either on the South or on the North, 
« १.७५, By stretching रा का lengths on the East or on the West and mark 


one can measure the c 
i. i Jtar as desired. 
the £ronis or the azisas of an alt 
Thus before starting any construction, all the above marks must be made 


on the measuring cord to be used. 
प्राच्यन्तयो: uem निहन्ति। BT. १.६० | 


ch end of the East-West line (the distance 
1 to the measuring cord)”. Kat. $1. 1.6. 


EF = Measuring cord 
Points A and B= As, AA 


kn 
oints Cand Da Suy, FERTH 


Point H = Sarikhya. 


| « One should fix a pes at ea 
Semasablios 


be equa. 
between the two pegs must न ; 
These pegs Will be of great assistance in measuring areas. 


श्रोण्योरंसयोश्व। का. शु. १.७. i 
* One should fix pegs af the points of both the rogis and arisas". Kat.Sl.1,7. 
६५ On t | 


Point G = Ni, a 
Nirañchana ES 


: : 18 
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Tee: पाशी प्रतिधुच्य निरज्छनेन गृहीत्व दक्षिणपूर्वा fat हरन्ति | का.छु. १०८ 

“Having fixed the slings, 

should stretch the cord (which is 

South-East and fix a peg (at the 
ground). ” — Kat SI. 1.8. 


already doubled) by the niraüchan. mark to the 


: cets the 
point where the niraüchana mark meets th 


BRA: का.शु. १.९, 
** The same procedure should be followed towards North". Kat. 81, 1.9. 
विपर्यस्थेतरतः | FY. १,१०, 

“ Having exchanged the 5] 


ings, one Should reverse 
Side." (ie, on the West). $ 


the process on the other 
Kat. SI. 1.10, 


In sūtra 6 above, the author asks the sac 
line at a measured distance apart. Then 
amsas. How this is to be achieved 
explained in 077728 7-10, Al 
which is to be measured or 
be constructed, 


8 is 
he niraüchana mark i 
essary for demarcating the area 


"edis of different shapes are to 


1 these Pigs are n 


With their help, 


स समाधिः सर्वत्र | का. शु. १.११. 


“This method of Construction is to be followed in all cases 


ममाणमम्यस्याम्यासचतुे लक्षणं करो ति 

® Having increased the length of 
one should make a mark on the fourth 
to the joint of the original meas 
is called the njrafichana”, 


१९, Kat. 61. 1.11. 


aaezan | का, शु, १,१२, 
the measuring cord, by its 
LS Patt of the increased cord (which is nearer 
uring cord and 


the increased B spit 
Kat, Sl. 1.12. cord). This m 


अदणया तिर्यड्मानीशेष: | का, शु. १.१३. 
“ When the North-South len 
subtracted from the total length of 


cord + an equal length of the ext 
Kat, 81, 1-13. 


gth -of the cord 
the cord (origi 
ended cord), what 


Tiryatimani We 
nal length of th 
remains is the hy 


तियेड्यानी) is 
€ measuring 
potenuse, 7? 


9n: both the pegs of the East-West line, one 


-1. KATYAYANA §ULBA SüTRA 5 
KS-1.15 


M ji माणरज्जु = दण्डरज्जु ) 
M ing Cord = Pramana Rajju = Danda Rajju( SH 
jeasur 


= d = its. 
uring cord. = XY ‘= extended cord = 4 unit 
Now : meas > 


= = 8 units, 
ing cord + extended cord = 444 i 
UM th of the extended cord 
North - South side = YZ = 3. 
Hypotenuse = XZ =5, 
N ide, 
curing cord + Extended cord) - North NS si 
(Measuring = hypotenuse = कात HUE SMR CAT 
it is obvious that ir ns 
e so alas of the sides being of 3, 4 and 5 uni 
only one rt. Zed A, 


A ञ्छ कान शु. ? . 9. 
3 वाडम्यस्याभ्यापपष्ठे लक्षणं करोति तनिख्छनम्‌ | का. छु 
gamă वा 6 


: hould make a mark * 
5 d by its half, one s 
ded the S GAIN B (This mark should T nearer m 
E (all cord), This is the nirafichana mark’. 
e s 


«Having os 
i ft 
on the sixth part o s 
joint of the original and erte 
Kat. 91 . 1-14. 


o> D 4. 
अद्षणया तिरयैद्यानीशेषः.| US. १.१ 


North-South side » 
BL त is the hypotenuse + 
? f * 


"is sub racted from the total length of the 
: f Kat, ‘Sl. 1515: " 
measuring cor 


TR EUER ERE T E 
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Fig 3 
: XB = measuring cord = 12 
i = extended cord = 1 
Measuring cord + Extended Sm z 
18- North South side = 18 E E 
This method of co Te 
the sides are of 5, 12 an 
: Both these: rules 
or the formation of a r 


Measuring cord = 6 
È s CBS = 1246-18. 
eens artt, Zed T Fre 
tee Units or its multiples only useful, when the lengths 4 
at. SI. 1-12 n i | 
feme do ard 14) do not lead us to eny general b 
a [घ समचतुरस्रस्य UH: | का शु 
“One should drive a GR 
| n Peg a à 
time of fixing the corners of gis iri as length of Mm E 
^e ^r í : S ५ | 
Rr oe i : Nus ue esuring cord, à 
-. “In the case of an ARR 
obl ; 
the North-South line, as Se N pd SE He 
A m K ; 
TFIIA inp | का, दु the holy text» Em E iot 
“One should follow hi ie n 


e d th 
a citi, the shape of which i YES 


एतेन प्राग्बंशवेदिमानारि 


of 


€ Procedu 
3 ike the पावत above) in the case of 
P (d 33 ख्यात a chariot?’ 
“Hereby the meas bE | E Chariot? Kat. 91, 1.18. 
and such other ४ €asurements ( "C. १.१९ 
Dus 7 halls along with di Constructio 7 
ed." Kat. 81. 1.19, Hh different » u) of 


In the casé of 
© of the ru] n 
the reader, tha ules from 
Peasants “One should Provig $ to 19, (is der NR 
- nts already Prescribed 5°. Marks for ees Wants to impress UP" 
j : dum the case of s Sronis and arisas, -25 P^ 
Quare, the mà A ० 
nt rk will be ८7 


the prasvamga. havirdhan® 


liars 
73,910 8] é K 
"ld be considered as explain 


Ő — | 
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half the length of the measuring | cord. In the case of a rectangle, the mark 
will be on half the length of the North-South line. In the case of a citi of the 
Shape of the forefront of a chariot prauga or a triangle on half the length ‘of the 
base. These half lengths are necessary as the East-West line forms the central 
axis of all these flzures and the distances are measured from the same, 


झाळामानं च | का. छु. १.२०. 
‘¢ And for the measure of sala”. Kat. SI. 1.20. 


तत्रोदीची प्राचीव्रत्‌ | का. छ. १.२१. 

८८ {n this case the North should be treated as East”. Kat. Sl. 1.21. 

As both sālā and sadas are facing North and not the East, the North-South 
line should be taken as the central axis in those cases for measurements instead 
of the East-West line. 

सदसश्चत्रम्‌ | का. थु. १.२२. 

« And similarly for the sadas. » — Kat. Śl. 1.22. 

अपरिमिते प्रमाणादूभूय: | का. छ. १-२२. 

“The word immeasurable (aparinita) when used in the context of measure- 
ment means that the measure is to exceed than the already stated definite 
measurement". Kat हा. 1:23. ; 

Whenever one comes across the word immeasurable it should be taken (o 
mean that it is slightly in excess over what has already been stated. 

As regards the vedi it is said ‘ aparimiia va’ (Kat Sr. 5.3.14), and in the 
aparimitestaka ' (Kat. Sr. 17-7-29). In both these 


case of cayana it is described as ‘ap 
“immeasurable * but the measurement is slightly 


cases ‘aparimita does not mean 
in excess, 

प्रमाणे ag प्रमाणं गिहीसविदद्धयोः | का. शु. १.२४. 
e of any increase or decrease in the measure, one should follow 


` «Jn the cas 
bed by the Sulba.” Kat, Sl. 1.24. 


the unit of measure prescri 

योगश्च | का. Be १.२५ l 

« And also reasoning "- Kat. SI. 1.25. : 

The increase or decrease should only be achieved, with proper and reason- 
able steps as prescribed by the iur 

` इतरस्य बितृतीये दक्षिणत ATAA: | का. ड. १.२६. 

‘ewe shall now explain, the rule: ‘itarasya vitritiye daksinatah’ as quoted 
in" (Kat.Sr. 4.8.18). or Kat. Sl. 1.26. 

In the place, where the sacrificer, offers oblations to the fire (1) the place 
of the Garhapatya, should be located on the West and should be circular in 
shape. (2)from the centre of the place of Garhapatya, the place of Ahavaniya 
is 11 to 12 prakramas on the East. The shape ofthe Ahavaniya fireplace is a 
square, Having fixed the places of Garhapatya aud Ahavaniya, the place of 
Daksinagni will be at a distance of Vitrtiya, which will be explained now. 
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गाहपत्याहूवनीययोरन्तराठ॑ 

लक्षणेन is धळ ag सधा बाउआस्तुस्म॑ ar foan Aada 

“ One should divid ssam तस्मिन्नः | का. शु, १.२७ 

Ahavaniyai ivide the distance betw ९३ किट 
vanīya into 6 or seven p ween the cent he 66 d 
the six or seven parts dE a oe then add the nc pant 
parts; leaving asid made. Then divide the w AC SENET TEUR 
which is called SE E from the ER pu RS वट a B 
the fires on the East and E the slings on the pegs deli mu DNE FE 

South, the place where the n Stretch the cord with th x NAT Centre " 
Where the Daksinaeni i tark touches the h the oj/rriya mark on HE 
sinàeni is to be provided ” व्र is the centre of the place 
: at. ७. 1.27. 


two sacred fires is 8, 11 or 12 
ven parts. Add onc part (ith 10 6 
Td of this length, provided with 
PL parts. Make a mark 02 
Ro angie ix slings on the pegs already 

?'riiya) in hand stre ast and the West Then with 
Stretch the string towards South. The 


000125 the 
& N ground is +} 
पयस्योत्तरत Su: 1S the centre of the place of Daksinagnt 


of t ; 
the mark (which is calle he two sacred fires 


point where the mark t; 


North. The poi E e sli 
P point where Slings, st ir 
ulkara". Kat, P 1210 mark m » Stretch the Vitrtiya mark towards the 


क ches the 
This place is intended f ground will be the place fF 


Surface, while clearing and le 


Or throwin 
g the 
and near the catvàla but out 


elli e 

velling the vedi SR and grass removed from the 
अपि वाडन्तरत्रिमागोनया २५ the wegi ^ पणे Place is on the North sid? 
T X383 नी 

“Or else, aft p T पूवाव सम 3 
third of the dist er having made a aF कमना 
in the exterior व SS t à Square, by a Cord, whic] duced by 8 

DP e : , Ich is 

Daksinadgni in the centre o ast side of th * € Ahavaniy re pits p lies 

Gud f the South Garhapat niya and whic 
योत Sey | क | COMET Of thie gon should ४०९ us 

f Iss 4 


श्रोण्याध मरि: | का.खु, 2.897 


exteri are having €xchang, a १.३ 9. quare", Kat. Sl. 1.27: 
7101 of the Wester ed the sli 
A : n in 
árisa-of this square» half १६ above 88 and haying 
T6. Kat, SI, 1-39 9€ should fix oes a square in the 
à © utkara, at the north” 


K$-2.3] KATYAYANA §ULBA SUTRA 
CHAPTER il 


N ote :—The first chapter dealt with the important definitions from the 
Sulba-sütra, It is termed as Paribhasa. 
of the Katyayana $ulba Sūtra, a start is made 
red for the various types of altars to be 
ill be adopted in dealing with tbis mathe- 


From the second chapter, 
with the mathematical portion requi 
constructed, The foliowing procedure w 
matical (Geometrical) portion. 

(1) The Sanskrit text from Katyayana will be quoted first. 

This will be followed by quotations of the same rule from Baudhayana ° 
and Apastamba. 

(2) The English translation of the sūtra from Katyayana will be given. 


(3) The ml: will be proved Geometrically. 
(4) This will be followed by comments. An attempt will be made to show 


why the rule was framed and lastly, 


(5) The procedure followed by the sutrakaras to prove therule they have 


stated will be given . 
In the first five sutras, Katyayana quotes a few measurements, 


अङ्गुछे र्यसंमिताया: प्रमाणम्‌ | का, २.१. 

“The measure of the vedi, which is measured according to the dimensions 
of a chariot is the fingerbreadth (०४४४1) " Kat. Sl. 2.1. 

* रथ॒माञ्युत्तरा wa! Kat. gr. Sa. 5.3.11. So says the Vedic text. The 
northern ard te of the size of the front part of a chariot, and as all the dimen- 
sions of a chariot are Measured in azigulas by one who prepares it, the Vedi is 
constructed by applying arigulas as the unit of measurement, 

At the auspicious time of the varuna praghasa, a parvan ofthe Catur- 
māsya (in the sacrifice carried out during the four months) the northern vedi 
must have the size of the front part of a chariot and hence measurements are 


taken in arigulas. 
The measurements quoted below are of the yoke of a chariot. 

तत्राश्शशीतिशतमीषा | 80.3. २.२. 

aùgulas in length". Kat. Sl, 2.2. 


“The pole is 138 
East-West length of a chariot (formed by the wooden 


The pole denoted the 
pole), 


चतुःशतमक्ष: | का. S. २.३. 
«The axis is 104 anigulas.” 


Kat. Sl. 2.3. 
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j This is denoted by the North South line of a chariot. 
this place is covered by $rogis of the northern altar). 
TERATAI | का. श. 2,9, - 
“The Yoke is 86 anüpulas". Kat, $1. 2.4. 


ह This is a piece of wood placed on the should 
tion of the yoke represents the brezdth of the 


चल्वारोऽश्काः TAT | का. झु, २.५ 
“The yoke pin is 32 aiigulas.” Kat. ŠI, 2.5. 


(In other words 


ers of the horses. The posi- 
Vedi en the eastern side. 


T 1 tes 0: > ऱ्य 5 
he yoxe pin is a wooden sti 
ck inserted in the holes 0: 8 yoke whil tyin the 


(This is also used in measuri atvala pi i 
x JB Bt asuring the cazvala pit). ०८०८, 
a pit, the earth out of which is used for filling up the northern ira NES. 


A : . 
vara fered समचतुरख sear करणीमध्ये सङ्क: स समाधिः | eng, २.६ 
[अ] यजमानमात्री चतु:लक्तिर्मवति इति Gam (dig. १ ८३ 


जमानः mum aaar 
[ब] यजमानमात्री चतुःस्र क्तिभवती ति gau वेदेरमिज्ञायते ELERTE 


[क] P4 दक्चिणेनान्याहार्ययचनम्‌ | चतुःस्तक्ति वेदि AU दिशो sedi: 
करीति चतस्रो वाडवान्तरदिशो्वान्रदिशो घे पिउरस्तस्माइतान्तर दिशो 5- 
gat: करोति | शत, ब्रा. २६-१.१०. 


te 
prr n the case of a paitrki vedi (to be constructed 
Mur Ed for the Mahapitryaina) one should 
"ICE sq. A Drive pegs at the mid point 
: Joining these pegs form a square (having.an area o 
the mode of construction", — . Kat. St. 2-6. 


East 


in the Sakamedhaparvan 
construct a Square, having 
S of the four sides. The 
f 1 sq. Puruga). This is 


2 


INOS a 
A j | त्तर 3 SoUTH whose BCD be a Square, 


c J ara is 2 square 
NS i 07 SUE : 
| HE, ९, Rand S are the. 
mid points of the sides AB, 


BC, CD and DA respectively. 


————— 7 7 . —ÀÓ 
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Join the points P, Q, Rand S then the figures PQRS will be a square 
having an area of 1 sq. purusa- 

Join PR and SQ, dividing the square ABCD into 4 small squares. 

15705; (10780; 010058 ॑ and DORDS 

Each small [is subdivided into two isosceles rt. Zed As by the sides of 

the square PQRS. These isosceles rt. Zed As are equal to one another. 
EjPORS = 3 18800 = ix28sq. purusas. 
= 1 [ burusa. 

"sa (Kat. Śr. Si) says “दिकस्नक्ति पुरुषमात्रं मिम्रीते? mean- 
| urned towards the cardinal direc- 


In the case of pii? 
ing thereby that a square whose corners are t 
tions will have an arca of one sq. purusa. 


Nore :—(1) In this case one must know as to how to construct a square 


whose area is 2 sq. rusas. ned 
(2) Then only ke will be able to construct a square whose area is exactly 


half of the first square i.e. 1 sq. purusa. 
Now this figure is an important indication as to how this must have led to 
hi 


the discovery of the proposition that the diegozal of a square produces an area of 
double its size or in cther words the square on the diagonal of a square is twice as 


large as that squere. 3 
: Let PR be the diagonal of a square PQRS and also the hypotenuse of the 


: R. 
isosceles rt, Zed APSR OF ABO 3 
sceles r The square oa PR = O ABCD = OPS + OSR = 2x O PQRS. 


Thus the diagonal PR of the square PQRS produces double the area of the 
square PQRS is proved. 


Thus it is not only the ste 
tenuse but is a clezr proof of the same. 


नी. पार्श्ममान्यदणया चेति रजवः | का.छु. २.७. 


ri Parsceméni and Aksnaya; these are the 


p leading to the wellknown proposition of the hypo- 


em 
करणी तत्करणी तिया 
«Karani Tatkarent Tiryatim 
five cords >. Kat, $1. 2-7. f 
(a) Karant is a ccrd which is cqual to the length of a rectilinear figure 
2) 5 Gat EB 
(or a cord by which the field is measured). 
=u, Vibe karani : A cord equal t» a side, which produces so muchie. a 
: (b) Tod wish "will produce double the area of the existing square or 
ence This side is termed as Tatkdrani Or that-producer. 
e a's. mani: A cord equal to the length of the North-South side, which 
is M. n Pe East-West side (Práci) It may also be called as trans- 
ys . ड SR 
verse side or short side or width. 
(d) Pà:fvamüáni : The side which is parallel or not parallel to*the East- 
} Zi svati H 1 र] 
West side It is also called the longer side or length. 
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(s) Aksnaya : The diagonal of a Square oran oblong. The hypotenuse 1 

of a rt. Zed A. 


` पदं तियेङ्मानी त्रिपदा पार्श्मानी तस्याद्षणया रज्जुर्दशकरणी | arg, २.८. 
(अ) दरापदोत्तरा वेदिर्भवतीति सोमे विज्ञायते । आप.शु.ए.९८; बौ.शु,१.९८, 
(ब) दशपदामुततरवेदि करोति | सत्याषाढ Apu. ७.४. 


“In aright Zed A, whose side is one pada, and the other side is three 
padas, its hypotenuse will Produce an area of ten sq. padas” Kat. SI. 2.8. 

In the Varunapraghésaparvan of Caturmasya s 
is a square having an area of ten square padas. * 
and hence the above rule is necessary. 


acrifice,the northern altar 
दशपदोत्तरा वेदिभवति? Says the text 


Fig 7 


एवं दविपदा Riga षट्पदा पार्श्रमानी enema र्नुक्षतव्वारिशत्वरणी | का.ऱा.२,९, a) Fig.5: ABCisart. Zed A. 


(अ) उत्तरवेदिं निवपति saaa gam दा... 


5 i - | का. श्री,सू. १७.२.१४. 
(ब) तां वे युगमात्रीं वा सतः करोति, यजमानस्य वा 


zaga पदानि | 


3 = 3 padas. 

The side C21 ada and B 

5 ना क AB will produce an area equal to 10 sq. padas. 
he 


This is quite clear from the figure. 


CERE e = V 10 padas. 9 
x ५ रात.ब्रा,२,५, १.३४. ! Side RR AUN 16 small squares in the [] ABCD. 
(यजमानस्य वा STAT पदानीत्यत्र सर्वतः करोत्यस्यानुत्रती-- दशदशपदा शतफदक्षेत्र .(b) Pig.6: There are uv) i mS 

त्य AN 3 Ses R y T < dme zi 3 a has an ar . b s g 
seal इत्यर्थो भवति....गुल्वपरिशिष्टकारस्तु दशयदक्षेत्रफटकामाह | ) Each pee ORS = APOE + AQRF + ASRG + ASPH + OEFGH 
“In a right Zed A whose one Now OPQR 


jang ea = 4-3-1 = 3 sq. padas. . 
and each of the 4 triangles has an ar } Be 


Side is tw . S 
12711 hypotenuse will (be a m 9 padas and the other side six 
padas”. Kat. Sl, 2.9, 


rani of a Square) produce an area of 40 sq. 


GU = 4854. padas. 
and the [] EFGH 
4 = 6+4 = 10 sq. padas. 
PQRS = 4.3 + 
EDO 2 


RS is a square produced on the diagonal of a rt. Zed APBQ 
3 
p side PB = 3 padas and BQ = 1 pada. 


lusion is that the square produced on the diagonal is equal to the 
The conc 3 


ini he ri le. 
sum of the squares containing the right ang 


i Ki t. Zed A. 
(c) Fig. 7: 00% : KB=a and & ८ ८ = hypotenuse. 
Sides AK = 2, 


= C2 
Area of each A = dd d | 
The area of Rr eee = ( 48008 0900 753: 
T a - 2690 + 9 = a+b? 


d b= 1 pada 
Po ituting a = 3 padas an 6 a d 
He uS on the hypotenuse = C? = a? + b? = 3 + 1? = 10 sg.padas 
The value of t i 


[3 


to 
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Thus all the thrce figures prove the statement 


on the hypotenuse = 10 sq. padas. imac nt fte square 


= The sum of the squares cn the other two Sides =149= 10 sq padas 
is ne ; un E °} > 
DE mac Ae lengths of these sides from 1 and 3to 2 and 6 uni 

dE (Kat. $2.9) rule quoted at (b) the same € d pn 
he square on the by potcnuse is equal to the sum of th i M A ACA 
sides is clearly illustrated, M oer ivo 


AII these constructions i 
are required for {l i 

d s : he constructior vedi 

Sulbakiras quote the rule (a), but the rule (b) is given Wei. jn 

y Katyayana only. 
illustrati igh i 
n d mieht have induced the authors of the 
d ns n of the hypotenuse is far from correct 
‘rations of the ty pe quoted above are 


To assume that the above 
Sulbasütras to the discovery 6 
and one will have to sce wheth 
available. 


These two are the insta u 
/ ances where no ed b 
dm e : 20 rectangles or Squares are mention 
CT 3 the w ksnzyá meaning hypotenuse वात s 
only triangles are used and th ord 4 S ९ 


उपदिष्ट युगप्रमाणे राम्याप्रमाण च GAT | का.शु 
4 I श, २ १ e 
« M 
The measures of Yuga and Sanya are already 
ady 


prescribed (in the scriptures)”, : 


Kat. SI. 2.10 explained because these are 


aor afd bra te tia Dra (1.5 
ar sl neasure of y: ली 
(Kat. Śr. Su. 17.3.13) tha er alten Sod Similarly Ka 
Uo क P t the nor thern altar in the ore D, Ii AE 
should be preparcd ME again (in the Kat, Sr, Si 53 à Ne 
i the measure of a Samya, at the im i Ba MEE 
; ume of Paripapraghdsa 


दोधचतुरखस्याक्षणया रष्जुस्ति्यच्यानी पाश्वमांनी 
RITAR | GL. 2,22, 


and (1.24) that the northern 


च ngA कुरुतरतदुभयं करोती ति 


(अ) दीर्धस्याइणया eg: पाईमानी तियेड्यानी 
करोति | भाप.शु.पृ, २१ 
q b gi णा ; 
(ब) isset CS: qu faase 
उुरुतस्तदुभयं करोति | बो जञ | 
“Tn a rectangle, its d o 


iagon 
breadth produce separately, This d o i 
ay o 


चि gA कुरुतस्तदुभयं 


च uganpd 


itself an area which its le 
: »Which its length and 
measuring the areas”, Kat:S1:2-11. 


K$-2.12] 


is known as the "Pythagoras 
the area produced by tbe hypo 
the other two sides 


(his enunciation per 


Kat, 
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$ ABLX is a rectangle. 
स्स 
/ 000. ‘the sides AB and BL are un- 
M equal. All included Zs are rt. 
Dy# angles, 


AB = XL = East-West side 

= Pū svamini, AX=BL 
= North South-side=Tiryarimant. 

AL = diagonal or 
hypotenuse = Aksnaya.. 

The rule states that the area 
produced by the hypotenuse AL=area 
produced by the side AB + area pro- 
duced by the side BL. |: 


j isi nunciati e theorem of the hypotenuse which 
r words this is the cnunciation of the t y 
In othe: Theorem? which states : In the caseof art. Zed A 
tenuse is cqual to the sum of the areas produced by 


(which include a rt. angle). 


The next rule that follows also states a similar general enunciation, But 


tains to a square. 


समचतुरखस्यादणया रज्जुदिकरणी | 309. २.१२. 


arent oaa भूमिं करोति | dug. १.४९. 


[अ] quagis TENUIS 
रज्जुद्रिस्तावतीं भमि करोति ॥ SU... RR. 


[a] FIAT 


qon its si 
“Tp a square its diagonal produces an area which is double that of its side,” 


$1, 2.12. 
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Allitssides are equal and 
angles are rt. Zs. 
AL = BK = East-West-line 
i = Par§vamani. 
AK = BL = North-South-line 
= Tiryatimani. 
AB = hypotenuse = Aksnaya, 


The rule states that the area 
produced by the diagonal AB ofa 
square is equal to twice the area 
produced by its side. 


“ O ABCD = [JALRY + GLBSV 
(This is according to tke 
tule already stated above), 
But as the sides of a square 
are equal to one another, 


DABCD = 2x ALRY V 


“Fig 9 


(A) » AB? = AT?4 BL?, that is AB = 
(B) The diagonal AB divid 
A s. namely A ABL and A AKB 


Similarly the square ABCD on the dia MRT hn) a 
Zed A s( isosceles) by the km goral AB is divided into 4 equal rt. 


VZ BL, 
es the square AK 


BL into two isosceles-rt. Zed ` 


mue 38] AC and BD, All these are equal to one 
And O ALRY and the C) LBSV a eoe हे 
equal to one another, -ate both divided into As. which are 


Since the A s whether on 
formed on the squares of tlie side: 


[1 ABCD 


the [J formed by the diagonal AB Or the Ase 


S of the original Mare all equal, we have 8 


4x A AKB = 2, A ALR + 2, A BLY 
O AYRL + O BLYS 


2 [1 AYRL 
on the diagonal AB of a squ. 


[i 


I 


॥ 


That is, the square 


its side. are is twice the square oa 


This is another versio 


Stated above, In the first Case ofa i ypotenuse as already 
rect: 
general case. While in the c. angle the sides were unequal. It wasa 


rem of the hypotenuse 
^ the words: a rectangle, 
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There is no difference whatsoever in the statements of all the thre 
enunciations. by 4 NT 
Naturally therefore the question arises as to why the ५177226725 refer toa 
tangle or to a square — and that too just at the start of each enunciation and 
काली any necessity of stating two different enunciations for the same purpose 
when only one definition would have served the parese A 9 | 
` The words “ina rt. Zed A" is the correct beginning that is desired. 
I i pears that theze is some definite intention in using these words (a 
ES a square ) before the authors. It is clear that both the enunciations 
Ti य h a word “‘a rectangle" (dirghacaturasra) or “a square {samacaturasra). 
Na TERAN S or a rectangle. is bound by four sides and included angles 
owa E at 


= ११ 


are rt. '2 5. i 3 odes 
- iati ly to two sides and the diago- 
es, the enunciations refer on. S 
"s MR GR dough a reference at the start is mado to a rectangle or to 
Rd MEI] dium indicates that the euthor wants to refer to a rt. ZcdA and 
a square. ; | 
its hypotenuse. ; ea 
y" tangle or to a squar 
low i hor really wanted to refer to a rectangl 
oe Eu the four sides in the enunciation itself and not to two 
vong E Then both those enunciations would have been as follows $ 
as is : l : 
ya ‘In the case of a rectangle the area produced by the ८2४009 एता be 
lt Eu that produced by all the sides taken together separately, , 
equal to i 


«1 diagonal of a square produces an area which ‘will be equal to half 
Pw by all its sides taken together separately? ?? , 


king the author wants to^ deal, with the case of art. Zed Aand 
E PU tenuse and the other two sides. i HY te 


of that 


Really sp PAESE 

jon of the ; Geoniet; 

HESS EB Dh du zs of the Sulbasūtras, while treating the portion of cometry 
All the authors of Cie ‘tions of squares and re:tangles. Their first 


AMD WI 10108, : 

make a beginning a eas ds a square which 18 equal in area to the sum of two 
Object is to ua of two squares, or to transform a circle, a triangle. a 
Squares or the 01 E 


lygon into a square. For all these constructions, the principle 
3 ce ora po N : he ion. 
Mw s Pythagoras is applied to get tne lution 


first basic citi Was 73.84. purusas. Out of these a square 
he i sain body called Atman, a certain portion formed 
med the ed the tail. All these have à square shape. 


The area of t 
of 4 sq. purusas formec D 
the Hn ET and the remaining form 


(1) दोष॑चत॒रत्स्थाक्णया CS! quim fendi च quand कुरुतः तदर्ध 
द्‌ र्‌ | 
करोति । ल 
(2) समचतुरखस्याह्णया qq: mq करोति | 
K$,,.2 T 
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Both the books of Kazyayana and Apasiamba refer to these chapters as: 
“ This is the second chapter which deals with squares!". Kat : Sl : 

पलक 
** The ways of constructing a square and its derivations? ”. Ap: Sl: 


In these chapters, the author mainly refers to squares and rectangles. And 
hence he has made a reference to the square and a rectangle in enunciating these 
propositions. 


Really speaking there was no necessity of having two general enunciations 
atall. One would have best served the purpose. But in order to make the 
matters easy, two separate enunciations have been prepared : . (1) One deals in 
rectangles, required for the construction of pandals, meeting places etc., (2) The 
other deals in squares. This was required for the construction of Asyamedha 
altar or the semi-circular place for the Daksinagni. 


करणीं ठृतीयेन aves ख्वचतुर्थनामचतुत्चिशोनेन afta इति विशेष: । 
का, शु. २.१२. 


(a) प्रमाणं तृतीयेन वर्धयेत्तच चतुर्थेनात्मचतुखिंशोनेन स विशेष: | 
बौ, झा, १.६१. 


(3) प्रमाणं तृतीयेन ववेयेत्तचतुर्थनात्मचतुक्षिशोनेन सविशेष: | आप. 
यु. पृ. २६. 


** One should increase the measure (The side of a given square whose 
double producer is to be found) by its third part and again by the fourth part 
of this third less by the the thirty-fourth part of this fourth. The value thus 
obtained is called the Savisesa.”” (This is the difference between a karanī and 
its dvikaranī). Kat: Sl : 2.13. ; 


This rule is discussed in detail 


, in a separate article namely « d 
the value of 4/2 ”. |e 


+ [s € E a: 
प्रमाणं तिथगू द्विकरण्यायान; तस्याक्ष्णयारज्जुल्षिकरणी | का, श, २.१४ 
» "n 5 
बा. शु. १.४६ आप, शु, पृ. २५, 
“ One should take the breadth equal to the measure of a square and length 


equal to the diagonal of that square, then the diagonal of such an oblong will 
s 


produce an area equal to three times the area produced by the side 
This diagonal is called zribarag; " Kat: $ : 2.11. ^ Wurde" 


(1) चतुरल्लादिनिरूपिणी द्वितीया कण्डिका | का. झु, क॑, २. 
(2) gerant: तदुपपत्तिश्च | आप, छु, 


7 ‘Ww Mir 
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Let ABCD be a square, 
where AD —'AR =a. 
ACS 2 2 WD 
Then ACSR will be an oblong or a 
rectangle. 
AS? = AC? + AR? = 2g? 4 a? = 32 
That is the area produced by the 
di:gonal of an oblong, the lengths of whose 
sides are \/2-y and a will be equal to 
three times the area produced by the side 
Fig 10 of a square (a). 
(A) The doikaragi or the two fold producer orthe value of A/2 was 


useful for : ! 
(1) Constructing the Asvamedha Vedi which is twice in area of the 


basic Vedi. 
(2) For constructing the altar for Daksinagni (semicircle) equal in area 
to that of a circle, 
(3) Constructing a Paitrki Vedi-which isa square of two sq. purusas 
in area. 
(B) The zrikarani is useful for constructing the Asvamedha Vedi, 
which is three times in area of the basic Vedi, whose area is 7} sq.purusas. , 
क zr br! दौ शु 
तृतीयकरण्येतेन व्याख्याता | का. छ. २.१५. वौ. छ. १.५७. HTT, ए.३६. 
s Thereby the cord which will produce the third part of the area is also 
explained”. Kat: SI: ANS, s $ i 
प्रमाणविभागर्तु नवधा । का. झु. २.१६. वा. छ. १.४७. आपुः पृ. ३६. 
न When a iriiyakarapi is required, divide the square into 9 parts” 
Kat : S : 2.16. 
करणीतृतीयं नवभाग; | का. शु. २.१७. 
« The third part of a side produces the ninth part of a square '*, 
Kat : $I : 2-17. 
नब भागाबयस्तृतीयकरणी | का. शु. २.१८. 
: f nine, when combined into a square, produce 
« Three ninth parts, out o hus omb; "mess 
an area which is one third of that square”. Kat. SI. 2-18. 


सौत्रामण्यां प्रक्राथी | का. छु. २.१९. 
‘Tn order to explain the Me of a prakrama in the Sautramani Sacrifice, 
the iri tiya-karant is explained ". Kat. Sl. 2.19. 


Z 
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तृतीयकरणी auram | का. छु. २.२०. l 

«In order to combine three parts (squares) intoone the irtiya-karagi is 
explained”. Ka : Sl: 2.20. द 
: Let ABCD be a square, whose side i$ one 
A E छः 8 prakrama. 
Divide cach side of the square into three parts 
1, and join them. Thus F] ABCD will be divided into 
K nine equal parts. (squares). : 

The area of the [] ABCD = 1 Sq. prakrama. 


M N The area of the smaller [] = 1/9 of a O 
prakrama: 
<- The area of any three small Os suchas 
D V8 — © MNep willbe 
Fig 11 = CD'MD = 


3 pra. x 1 pra = } O prakrama. 
Thus (as per above rule), the side of a [1] which will combine into one all 
the three above squares will be equal toa Prakrama. This new measure of a 
prakrama is to be used for the construction of the Santramant Vedi, this Weds is 
similar in shape to the MaAacedi and will have an area Which will be- 1rd of 
‘the Mahavedi. How to combine these three small squares is already explained. 
. . 206 Method: tet AD be a straight line. Divide 

- On one side AB, constructa square AYRB.. 
Jom AR, With radius AR 


it into three equal parts. 


and A as centre, cut the line AD at L. Join YL. 


Now YL?= AY? y AL? 


AR — AL 
AR?= AB? + BR? 
= AL? 


YL? = AY? + AB2 + BR? 
= 3582 as AB = 1/3 AD. 
AB? = 1/9 AD? 


Fig 12 
YL? = 3AB: = 3, 1/9 AD? = 1/3 AD? 
The [] on YL will have 


तुल्यप्रमाणानां समचतुरख्राणापुक्त: समःसः | का. शु, 2 


ard area of the [] on AD. 

T ५००१५७ 

ine two equal squares is already explained”, Kat : Si: DI 

नानाप्रमाणसमासं हृसीयतः ` करण्या व्षीयसो ऽप च्छिन्द्यात्तस्याक्ष्णयारञ्जरुमे 
समस्यतीति समाप्त: | का, छु. २.२२. is 


(A) TAAGA समस्यन्‌ कनीयसः करण्या वर्षयसो वृध्रमुछ्िखेत quer अक्ष्णया 
रज्जुः समस्तयोः पाश्वमानी भत्रति | बो. J. १.५० 1 
( ब ) तुल्ययोश्रतुरख्रयोरुक्त: समासः | नानाप्रमाणयोश्चतुर्योः समासः 
Y fing: a es a ह 
adaa: करण्या asagi बृश्रमुछिखेत्‌ | Ran समस्यति | 
तदुक्तम्‌ | आप, शु, पृ. ३९ 


** How to comb 


Wow Wes nodi: nee BG 
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** To combine two unequal squares, one should cut off from the bigger 
square by a side of the 510८1] square a rectangular portion, The diagonal of Une 
rectangle, so formed will produce an area equal to the arca produced by seu 
(small and large) squares. This is the method of combining unequal squares”. 
Kat : $1: 2.22. | : 

How to combine equal squeres is already explained by Kat: Si: 2.12. 
similarly Kat: Sl: 2.11 enunciates the rule for combining two acanal squares 
but the rule Kàt : SI : 2.22 not only states the same thing but the gulbkaras give a 
definite clue asto how they came to the conclusion or a proof of the same. 


s es R 


Fig 13 Fig 14 Fig 15 

Fig 13 and 14: Let ABCD be a large square and PQRS a small square. These 
two squares are to be combined into one square. Cut off sides AB and CD of 
the large square by a side PQ of the small [J PQRS at X and Y. Then the diago- 
pal AY wil producea square equal in arca of both the squares ABCD and 
PQRS. This is the hypotenuse AY of the rectangle AXYD which produces an 
area equal to the sum of the squares on sides AD and DY. 
2nd Solution : Fig. 15. 


It is proposed to combine the [j ABCD and [J PORC. 
From sides AB and CD cut off AX = DY = PQ = X. 
Prove that AD? + DY? = AY? 
i.e. [] ABCD + O PQRC = [JATQY. 
A ADY + AAXY+ ASQY+ A YRQ + [] PSXB = [JATQY. 
A ADY = A ABT = APQT= A RQY = A AXY = A SQY. 
~ AAXY+ A ATB+ APTQ+ ASQY+ [] SPBX= [3 ATQY. 
~ AD?+ DY? = AY? = AD? + X? r À i 
Note :— (1) This is a solution obtained by division and appropriate 
readjustment. उ 
2) This is nothing but the same general theorem which is already explain- 
n) : $1: 2.11). «It is repeated again in somewhat different words. In that 
n VP enunciated but here the same is tried to be proved, 
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CHAPTER III 


चतुरस्राचतुररं निर्जिहीर्षन्‌ याव निजिहीषत्तावदुभयतो5पच्छियय mem निखाय 
पार्श्चमानी कृत्वा पार्खमानीघेमिनामदषगयां तत्रोगसहरति a समासे 5पच्छेद: सा करण्येष 
fagla: | का. ge ३-१. i 
(अ) agaaga निर्जेदीषेन्‌ यावन्निजेहीषेत्तस्य करण्या वृश्मुछिखेत्‌ । ae 
पाश्रमानीमक्ष्णयेतरत्पाश्वमुपसंहरेत्‌ | सा यत्र निपतेत्तदपच्छिन्यात्‌ | छिन्नया निरस्तम्‌ ! 
आप. झु. प्र. ४१-४२. 
(ब) ayaga ASAT यावन्निजिहीर्षेत्तत्य करण्या वषयिसो वृध्रमुछिखेत्‌ 
gue पार्श्वमानीमक्ष्गयेतरत्‌ पाश्वुपसंहरेत्‌ सा थत्र निपतेत्तद५ब्छिन्धाब्छिन्या निरस्तम्‌ | 
बो. छु. १.५१. 


* To deduct a square from another square. With a side of the smaller 
square which is to be deducted, cut off the two opposite sides of the bigger 
square and with one of the corners of the new rectangle as centre, cut off the 
side of the bigger square, so that this radius (whichis equal to the side of the 
bigger square) will be the hypotenuse ofa rt, Zed A. The length of the un- 
known side will produce an area equal to the difference of two squares. ” 
Kat : Sl : 3.1. 


^ य $ 


V y R 


D c V- L3 
E f 

Fig 16 Fig 17 

"ist Method: To deduct the small s 

ABCD from AB and DC cut off AP and 

Join PF with centre D and radius DA cut 

on KF will be equal to the difference of t 


quare YRLV from the big square 
DF equal to YR (aside of [] YRLV ), 


off PFatK. Join DK. The square 
wo Squares, 


DK? = KF? 4 DF? = AD? 
KF? = DK? - DF? = AD? - DE, 
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2nd Method : Fig. 2. : 
VQBK = big square. 
ASTK = small square (to be | 
deducted). | 
Cut off VP = KT = KA = BR= a 
side of the small square ASTK. 
Then O ABCD = O KBQV, 
+ O KAST 
If KB = a= a side of the big 
square, 
and AS — b = a side of the 
small square, 
and hypotenuse = AB = C, 


Fig 18 


Then FJ ABCD = A AKB + ALBC + A MCD + A AND + D] KLMN. 


In A AKB; BT = KB- KT = a- b. , 
Since all {the 4 rt. Zed As: A AKB, A BLC, A CMD, A DAA are 


similar and equal the side KL of the KLMN = a - b. 
g KLMN = O PQRS. 


Now rect, ARBK + rect. KVPT + [O PQRS= A d + A ABR + A PKT 
+ A VPK + [1 POR 3. 
= O 6809५ + O ASTK = O ABCD 
oABCD- O ASTK = OKBQY ~ ८१२०-०९ 
र the solutions of the rule quoted in the $ulba 
Which ed Sade thorough knowledge of the theorem of the 


hypotenuse. 


T rule followed by an illustration ** The side drawn 
across Apastamba a (of a certain rectangle). Let it be ee yip es 
the fourfold, (of a certain square). It produces (a square ET PUE s 
द pig Warr voduced separately by the cut off portion © e opponi i E d 
and the prs side (ic. the shorter ee an EL TRE. RS % ae à 
larger square or the side of the other s Ei A been stated eee ict 
the remainder will be three sq. purusas. iS B 


Apa. Sl : pages 43-44. 


; — — aragenoü fua चेतरा च यत्यूधग्भूते कुरुतस्तदुभ छिन्ना चेतरा च यत्यूथग्भूते कुरुतस्तदुभय 


1 उप क्ष्णयारज्जुः त 
C) उपसंहता 56णयाएज्ड Meroe 


करोति | तिथद्मानी पुरुषं AAT तदुक्तम | ता 


SE 
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To transform a reactangle into a square. 
८ SIS ` n c & aS 

didugur समचतुरस्रं fumma] हियंगपच्छिद्यान्यतर द्विभज्येत रत्‌ पुरस्तात्‌ 
दक्षिणतश्रोपद ध्यात्‌ शेपपागन्तुन। पूरयेततस्योक्तो निहासः | का ,छु, ३.२. 

(अ) gaga समचतुर्रं चिक्रीर्पन्‌ तियड्मान्या5पच्छिद्य शेपं Paaa 
उपदच्यात | खण्डमागन्तुना pU | तस्य ela: उक्त: । आप.ु,पृ. ४६. 

ब) d ager समचतुरसत चि Raseni करणी कत्रा शेषं द्वेधा विभज्य 

AAG 

विपर्यस्येतरच्चोपदध्यात्‌ खण्डमाबापेत तत्‌ संपूरयेत्तस्य निर्हार: उक्त: | dig. १.५४. 


“ One desiring to transform a Ieactangle into a square should cut off (from 
the rectangle) a square with its shorter sie, Divide the remaining portion of ‘the 
rectangle into two equal parts. Add tk irther portion, on the South side 
of the square on the East and complet: t qi by introducing a small square. 
The method of deducting a squire is already explained ”, Kat: $l : 3.2. 


Let ABCD be a rectangle. 


The longer side AD =a 
Shorter side AB = b 
(108४8 = be 
SDzAD-AS-4-,. 


SR fI us eque. 


remaining rectangle SYCD into two equal 
Fig 19 parts SYZR and RZCD, 


Place reactangle RZCD at ASPX and complete the square BZQX, 
Rect. ABCD = [] 2820 - [] PQRS 
ab — (BY + YZ): - SR? 


"e et) - (254) 
"CE - ps] 


4 [a + b] — 
a "rat 2 | + ab. 


By eliminating the extra Square PQRS, a new s 
This is already explained in the above rule. 


NorE—Any number of It. Zed As ca 
by substituting a = n and hal, 


quare can be formed as desired. 
(differeace of two squares), 


n be obtained from the above formula 


K$-3.4] KATYAYANA §ULBA SUTRA 25 


अतिदीधे चेत्तिर्यङ्मान्याऽपच्ठियापच्छियैकसमासेन समस्य शेषं यथायोगमुप संहरे- 
दित्येकः समाप्त: | ALT. ३.३. 


“Tf the rectangle ‘is too long, one should cut the longer ds again Ed 
again by the breadth and combine the squares mo one ms Tas काक 
portion can then be adjusted after reasonable nenn " his is the way 
to how a rectangle is transformed into a square. ®, Kat: SI: 3.3. 


To transform a square into a rectangle. 
समचतुरल्नं didager चिकीर्षन्‌ मध्ये5क्ष्णययया5पन्छिय तच्च. ,विभज्यान्यतरत्‌ 
7 à चेव हरेदिति व्याप्त: | का,शु. ३.४. 
पुरस्तात्‌ उत्तरतश्चोपदध्या द्विम iS d झु. ३ M 
(a) समचतुरल्ं दीर्घचतुरसं चिकीर्षन्‌ याव च्तिकीरषेत्‌ तावतीं पार्श्चमानीं कृत्वा 
cd g 


यद्धिक स्याद्ययायोगमुपदध्यात | pium n ^ 
(ब) समचतुरस्न Cage चिक्रीर्ष<स्तददणयया5पच्छिय भागे द्वेधा विभज्य पार्ख- 


x J " 
योरुपदध्यद्ययायोगम्‌। बा.छ. १-५२ is CE 
ires to. transform a square into a rectangle, should divide 
8 One who ae by its diagonal. Divide one part of this again into two. 
COUT n the East and other on the West. If the rectangle is 
Place one of these irr is not the double of the smaller) one should add 


too long (i.e. The longe two sides of the other half.” Kat: Sl: 3.4. 


i he 
these portions suitably so as to fitt 


Let ABCD be a square. 

Divide this square by its diagonal BD 
into two parts ABD and BCD. 

Divide BCD again into two parts by 
RC (half of the diagonal AC) such as A BRC 
and A RCD. 

Place A BRC as A PAB and A RCD 
as A AQD. This will complete the rect- 
angle PBDQ. ; : 

This construction is very important in 
s much as it gives 2 clear solution of the 
p ofthe square of the diagonal of a 


P. NA. 


q m rut 
Fig 20 square. 
ivi e e by its diagonals AC and BD 
. Divide the sam n e 
Let ABCD ae! CRD and ARD. Place A BRC and A CRD as 
into 41t. zed AS > 3 . 
APB and AQD. : 
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So that 0 48070 > [1 APBR + O ARDQ. 

^= on AB= [] onPB+ O on QD = twice Gon PB. 
AB is the diagonal of the  APBR and PB its side. 


+ The square on the dia 


igonal of a square is equal to twice the square on 
its side is proved. "Tode B 


प्रमाणं चतुरखमादेशादन्यत्‌ | ISI, ३.५. 


** Unless. otherwise specified the me 
square.” Kat: SI: 3.5. 
Ranni चतुःकरणी त्रि:प्रमाणा नवकरणी चतुः 


“Tf a side (of the given squa 
fold; thrice the measure will be nin 
fold.", Kat: SI: 3.6, 


asure should be regarded as of 8 


प्रमाणा षोडशकरणी | TD. ३.६. 


re) is double the measure its area will be four- 
efold; four times the measure will be sixteen- 


Th ide wi 
एड the area produced by a side will be equal to a square on that side. 


a © 
ETAT रण्जुभवति तावऱ्तस्तावन्तो an} afa तान्समस्येत्‌ | का,शु, २.७. 


ति | आप.शु, पृ, ५७. 


Cord, so many squares of those 
on that cord as a side, one should 


_ Let ABR be a rt. Zed Ahaving 
Sides of lengths 3, 4 and 5 units: 
The number of units in squares of 


those lengths will be 9, 16 and 25 54: 
units. x 


ae The sum of the squares ०7 
; € sides = The square ‘on the 1970०: 
70४४४ 079 + 16 = 25 sq, units. 


Fig 21 
अधप्रमाणेव पादप्रमाण विधीयते । का शु. ३ 
I. ३.८. 


E given s Mare | 
area produced by it (5 vay LIC is half the 
of the measure)", EUER be jth of the us mite given measure, i 
$ ४.6, Í Toduced by the whole len£ 
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तृतीयेन नत्रमोंऽशः | का.शु, ३.९. 

** The area produced by 1/3 rd of the length of the measure will be 1/9th 
of the total area produced by that measure.” Kat. SI. 3.9. 

चतुर्थत षोडशी कला | ALLY. ३.१०. 

“ The area produced by 1/4th of the length of a measure is 1/16th of the 
total area produced by the length of that measure". Kat. SI. 3.10. 


If the measure is a fraction of the original measure, the area which is the 
square of that measure, decreases. 


एप निहापस्तस्य पुरस्तादुक्त MALI ALA. ३.११. 

** The process of eliminating a.small square from a larger one (or finding a 
square equal to the difference of two squares) js already explained. (Kat: 
६: 3.1) above.” Kat: Sl. 3.11. 

amaan एज्जुर्भवतीति Aafa: stat भवति | का. शु. ३.१२. 

** The area is either diminished or increased according to the measure of 
the cord.” (see Kat. Śl. 3.6 and 3.8-10) Kat : SI : 3.12. i 

चतुरक्ष मण्डलं चिकीर्षन्मध्यादंसे निपात्य quas: परिलिख्य यदतिरिक्ते भबति तस्य 
तृतीयेन सह मण्डळं परिलिखेत्‌ स समाधिः | का.शु. ३.१३. 

“ One desireous of circling a square, should draw half its diagonal from the 
centre towards the amsa and describe a part of the circle, towards a side with 
half the side‘of the square together with 1/3rd portion of the line which is in excess 
of the one, joining the centre and the amsa and half side of the square. Then 
this circle will be equal in area with that of the square. " Kat. Sl. 3,13. 

मण्डल चतुरखं चिकीर्षन्‌ विष्कम्भं पश्चदराभागान्‌ कृत्वा द्वावुद्धरेच्छेप: करणी | 
का,शु.३२.१४. 

५ One desireous of squaring a circle, should divide the diameter of the ` 
circle into 15 parts. Remove two parts. The remaining portion will form the gross 
value ofa side of the equivalent square ”. Nat. 8. 3.14. 


Note : For a general discussion and comments on the last two rules please 
refer to the following article. *Squaring the Circle and Circling the Square." 
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CHAPTER IV 


द्रोणचित रथचक्रचित्‌ कङ्कचित्‌ प्रउगचिदुझयतःप्रउगः EAGT इत्य्मयः। का. छुः 
४.१. 


** Drona; Rathacakra; Katka; Prauga; 


Ubhayatah-Prauga; Samuhya- 
Purisa, these are the types of citis” 


Kat. SI. 4.1. 
In this way, after explaining the Square and the circle, Katyayana gives 2 
list of citis, which are six in number, Suparna citi. which consists of squares iS 
fully described by Katyayana in the 16th chapter of his Srauta sütra. These citis 
are nothing but altars, constructed of bricks in various :forms ^to reecive the 
sacred fire. These citis are also called Cayana, Agni Agnicayana etc, All these 
citis are described in the Satapatha-Brahmana, LoS LLC 
Drona citi is square in shape. The Rathacakya is circular. Kanka i$ 3 
particular bird and the cíti which resembles that bird is called the Karka citi" 
The Prauga has the shape of the front pole of a chariot or a cart. Two triangles 
joined at the base make up the Ubhayatah-Praupa Ah f earth brought 
from outside and stored at one place is called Ss Ji ae i s re six 
different forms of citis. mu^ya-Purisg. These 8 
रोणे यातानग्निः 


पपक्षपुष्छविरेषस्तावन्चतुरले इत्वा द्रोगदशमविभागो वृन्तमित्येके | 
FID. ४.२. 


“ In the case of the 


Drona citi on - tal 
area, including that of Asm an, wings M Construct a square of the to 
should be used as a stem. £ 


be 3 A tenth part of this whole area 
This is the View of some teachers.” Kat : SI : 4-2. 


सेन समस्य fasa 
४.३. 


तदशमेनापच्छिद्यापच्छिवेकपतमा 


QAG c gal 
पुरस्तात्‌ पश्चाद्वोपदध्यात्‌ | का. शु, सवमग्निं तथा 55कृर्ति 


** Oné should divide the whole area, i 
and transform the remaining nine parts ini y 
0 on 


left over into & squar and att ६ Square, Turn the part that was 
(as a stem)” Kat: $I: 4.3, ach the same ej E De p: 


t 
ither to एट East or to the We 


मण्डळेडप्येवम्‌ का, झु. ४,५, 


“In the case of a circular citi 


into ten parts, and after remy? the seme Ica 
: moving - Procedur Rt cg E 
a square and the square ie 8 ‘one Part, turn a ure (of dividing th into 


iB circle, ac h 
nto a circle, ( h ti 


० the ci 
8 Stem) is tobe f Circle a1 


aften turning the same į 


€ remaining nine parts’ 
East or to the West as 


© One part, already left ° ne 
rea 


: n 
Olloweg » UB either 9 


rt 
ten equal parts, remove one Par. 


vef 
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प्रउंगे यावानग्नि: सपक्षपुच्छविशेपरस्तावद्द्रिगुणं "qud कृत्वा यः पुरस्तात्‌ करणीमध्ये ` 
siga च श्रोण्योः सोऽग्निः | का. छ. ४.५. 


** In the case of a Prauga citi, (a triangular altar). one should construct à 
square of double the area, which is prescribed including that of wings and tail. 
A peg in the centre of the eastern side and two pegs on the śronīs will form a 
Prauga ” Kat: Sl: 4.5. 


र Let ABCD be a square. The 
EAST area of [] ABCD = twice the area of 
ADYC. Fixapegat Y the mid 
point of AB. Similarly fix pegs at C 
and D. The two points of $ronis. 
Join DY and CY, thus A CYD 
Sowth wili be the Prauga required. 
Mark the centre of CD at R. Join YR. 
Place the A YRC on A AYD, 
Thus the rectangle ADR Y. 
= rect. BCRY 
A CYD = 1sq. O ABCD. 


NORTH 


R 
WEST 
Fig 22 


उभयतःप्रउगे तावदेव ÁA कृत्वा करणीमध्येषु aga: स समाधिः | 


1 


का. शु. ४.६. 


“In the case of an Ubhayatak Prauga. citi, 


one should first prepare a 
rectangle having double the area of the area of the Ub. 


hayatah Prauga citi to be 

E Constructed. "Then he should fix pegs at 

7 the mid: points of the rectangle and join 

" R them. This is the method of consruction 
| of the Ubhayatah Piauga altar.” 

Kat: SI : 4.6. 


Let YRLV be'a rectangle, whose 
area is double the area of the Ubhayatak 
Prauga to be constructed. Join the mid- 
— ते $ points A, B, C, D of the sides of the 
rectangle YRLY. This will form two 
Iraugas (triangels) ABD and BCD having 
acommon base BO. The figure ABCD 
is:caled Uthayatch Prauga and this as 
shown above is 3 rectangle YRLV. 


7 
| 
| 
| 


| 


E 23 
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प्रउगं चतुरत् चिकीर्षन्‌ मध्ये प्राञ्चमपच्छिद्य विपर्वस्थेतत sga AIAT- 
रत्रसमासेन समस्येत्‌ त समाधि: | का. शु. ४.७, 


“ One who is desirous of transforming a triangle (isosceles) into a square, 
should divide the triangle info two parts. He should then place the triangles in 
such a way that a rectangle is formed. Then this rectangle should bs transforme 
into a square. This is the method of transforming a TIC into a square. a 

3 


Kat: Sl: 4-7. 
/N A 

y i R Let AVL be a Prauga. 
Join D, the mid point cf the side ME 
with A. 
= AAVD= A ADL = AAYY: 
Place.A'ADL.on A AYV, So that 4 

rectangle ADVY is formed. 
t Transfor i le into? 
y » L square. NL 
Fig24 ' 


SAAT प्रउग चेन्मध्ये तियग 


E 
A 


age uia à 
पूवेवतू समस्येत्‌ | का, शु, ४.८, 


P “In the case of the Ubhayatal 

trang, pone Should divide . figure in 

then ow se transyerse sid, E 

CERE s the triangles (two) so fo 
qure." Kat. Sl. 4.8. 


gt AN 3 
N 8 D S Jin ho. ABCD be a Ubhayatali prug 


se Place A ALD and A ELC in such a 

eee a rect, YRCA is formed. ur 
a $ orm this rectang] YRCA into 
quare, gle 


Fig 25 
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एतेनैव त्रिकर्णसतमासो व्याख्यातः | का. छ. ४,९. 


“ Hereby the transformation of a irjkarna into a square should be regarded 
as explained.” Kat: Sl : 4-9. 


पञ्चकर्णाबां च | का. छु. ४.१०. 
£ Also of a Pancakarna.” Kat: SI : 4-10. 


प्रउगेऽपच्छियैक्रकणीनःम्‌ i का. छ: ४.११. 


* One should convert a figure having cqual angles into a number of 
Prauga (triangles) a; d then transform them into a square”. Kat. SI. 4,11. 
2 


Ramai मचतुरस्नेऽपच्छिय | का. झु. ४.१२. 


“Ta the case of a figure having unequal angles, one should divide the 
figure into triangles and then transform them into a square, " Kat. SI. 412. 


CHAPTER V 
उत्तरेषु पुरुषोचयेनेकरातबिधादित्येतदवक्ष्याम: | का. शु. ५,१. 


« Now we shall explain the statement contained in the sz/ra. Fhe 
increase of a square purusa in every successive fire altar starting from the 
sevenfold altar to the hundred and one fold altar. " (Kat: Sr. su 16-8:27). 
Kat: Sl. 5.1. 

The first Agni, constructed at the time of the first sacrifice was called 
seven-fold, the second eight-fold and the last one,hundred and one-fold.In this case 
the word *seven-fold' means-one having an area of 73 sq. purusas; if it is eightfold, 
the area of the fire altar is 8} sq. purusas. Thus in the case of 101 fold Agni 
(eakasatacidha) the area of the fire-altar will be 1013 sq. purusas. Thus there will 
be 95 Agnisinall. Add to these the three Asvamedha fire altars namely those 
which are twice or three times the area ofthe. first sevenfold fire altar. These 
are called dviguna and triguna and the third one is called ckavimsati-vidha. 
Thus the total number of fire-altars to be constructed for these various sacrifices, 
which differ in area from one another will be 98. How this increase in area was 


achived will be explained now. 


K$-52] 
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f The increase in area of every fire aitar should be followed by a correspond- 
Morte in the ere2 of bricks. The number of bricks should not be 


आद्यो 5 ग्निद्विंगुणल्रिगुणो भवतीति agar: | का, T, ५ 


२. 
“ Tne basic citi should be doubled 


f 50 i in area, tribled in area." (Here the 
entire Erea aft the basic citi should be taken into acco Thi i is also 
stated by Kat. Sr. Si. 20.4.15). Kat, SI 52 idco ceo 


The above sitra applies to 
be constructed is either twice or t 
(This is 7$ sq- purusas). 
Or trikarani. Thus the a 
or 223 sq. purusas. 


ae ka Sacrifice, The area of the altar to 
This can be iE or the altar of the first basic citi- 
Tea of the Agr F by the introduction of dvikarani 

stamedha citi will be either 15 sq‘purusas 


First construct a Square of the { S 

citi. The valu i otal area (74 i 

05 1९5५ 2 या TT e the aboye GE i T So 
side of a square, which will Du Iss 2 yavas), CER TP the 
basic citi. "This is the area 2 uce an area, Which will be Mle i res of the 
15 sq. purusas. In this case the hy **tamedha altar, the total area being 
double producer of the side यान >) nothing but the dvikarni or the 
square is 27} padas + 5 yay of the basic cir, The ide of this 


of this new rectangle will b Bus 
$ uda S S e a trj » another r i 1 
the basic citi. The length of (कक or th ectangle, the diagona 


The square produced by this «3 1 6 
क E Y this side will have aùñgulas + 2 yards: 
a required for the sacris: à total are 2 ° Thi 
Em Bà A acrificial altar of the a of 221 Sq. purusas. This 
2 silet पुष्यः । ac und Aseamedha sacrifice 
** Or else the citi should du M : C Mp S ° 
Here is a third t 


tiikary is 


area of 21s 
: ype of am q. pu » at.$:53. 
area of which is only 21 sq. Ds Sacrificial altar for i E. enpas 
the area of the basic cizi risas. The methods "व 
; o be fo] 
पुरुपाम्यासे यावान ग्नि; quies ollo 
प्रमाणमतरदध्यात्‌ | का, श, ५ ५ S 


“One should tran 
wings and tail into a Squa 


१7८ sacrifice, the 
wed in increasing 


Far d 
TARE कृत्वा तस्मिन्‌ get 


storm the area 


Te an ° be i 
Kat: $1: 5-4, © and then increase ही eased 
16 same 


including that of the 
DY one sq. purusa o 
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1st Method 


समरतं पञ्चदशभागान्‌ कृत्वा द्वावेकसमासेन समस्येत्‌ स पुरुषः | का. शा. ५.५, 

“ One should divide the whole area into 15 parts. Combine: two of ethe 
parts into a square. This will be the new unit of measure of one sq. purusa ". 
Kat : 8 : 5.5. 

The total area of the first basic citi is 7} Sq. purusas. “Divide this area by 
15 and take two of these parts. 

Its area will be : 

74/15 = 15/2 x 1/15 = ३ (a sq. purusa). 
2x} = 1sq. purusa or 2/15 (73 +1) = 14+ 2/15 ... (A) 
Thus the area of the citi for the second sacrifice will be : 
7k +1 = 8$ sq. purusas. 


(3) पन्नविभागेन ged तस्य दशमविभागेन पादमात्री भवति | का. शु. ५.६. 
“The area of the Brhati brick will be 24 x 24 angulas' or 1/25th area 


of a squre purusa. Similarly the size of the Padamatri brick will be-12 x 12 
angulas or 1/100th area of sq. purusa ". Kat: SI: 5.6. 


2nd Method : 
पुरुष वा पश्चमेनो भयतो5पच्छिय पञ्चविभागान्‌ समस्य तृतीयं fea तस्मिन्‌ पुरुष- 


प्रमाणेऽवदष्यादित्यपरम्‌ | WY. १.७. 

« One should divide, each of the two sides of a square havinglan area of 
one sq. purusa into five equal parts. Then he ‘should combine five of these (25 
parts) into a square. After deducting 1/3rd of this, add the remainder, to 
one sq, purusa. (This will be the new unit of measure ofa sq. purusa "to be used 
in the enlarged construction of altars). This is the 2nd method':of arriving at'the 
measure of à purusa "- Kat: SI : 5.7. 
120 Let ABCD'be a square 120 x 120 


A B — arigulas or (15१. purusa). 
24 | |_| n Divide the sides AB and BC into 5 
N EE] ES equal parts, Thus the whole square will be 


divided into 25 parts, Take 5 of these parts 
1३० EE (ABMN) 24 x 120. 


| | Divide this into three part. Thus 
n p ` each part will be 8 x 120. 
S. C Deduct this part from the five parts. 
y; Fig 26 
Thus 24 x 120 - 8 x 120 = 16 x 120. 
Add This (16 x 120) to a measure of 1 sq. purusa to get the measure o 
a purusa for the next sacrifice. 
KSS...3 
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Thus 16x 120 2 c-r 2 will be the new mea 
MEME ded measure ...(B 


पञ्चदराविभागोऽटाङ्गुलम्‌ | का. छु. ५.८. 


“The fifteenth part of a purusa is equal to 8 azgulas". Kat: Sl ; 5.8. 


In rule 5 above, one is advised to add two parts out of 15 to the sq 
measure of a purusa i. e. á 


2x 8x 120 = 16 x 120 sq. 4४ 6४145. 
ai es E: E 
पञ्चारत्नि रावित स्तार्विश angge: पुरुष इत्येतस्माद्‌ द्वादशाढूगुल पदमिति च | 


का. झु, ५.९ 
** A purusa consists of 5 artnis or 10 vitastis 
$ 120 a7 i 
that a pada consists of 12 añgulas. Kat: $1: 5.9 CE This means 


This means that the 120th part of a purusai 
fth R 7 sa is equal to one añ : 
Spas (GE 24 arigulas ) is equal to 24 aiigulds — one pun is 
10th part , which is equal to 12 aiigulas = one pada oS tni. nd the 
3rd method : (GTP 


पुरुषं वा सप्तमेनोभयतो5पच्छिद्य सप्तभागा 
पुरुषप्रमाणेऽत्रदष्यादित्यपरम्‌ | का, झु. 4.20, 


** Alternatively one should divide a ji 
is i square of one i 
ways. Combine m" parts out of these into a rectangle Tubi iva D poti 
a rectangle 17 arigulas by one purusa (1} x 120 1 के um) 


to one sq. purusa, This is another method ", AUR S add the remainder 


न्‌ समस्य ससप्तमभागमड्गुळं नित्य 


p "a ABCD be asquare 120 x 120 
gulas. » Divide the sides into 7 parts 


each. Thus the whole ५ es 
ES ud Men ole square will be divid- 


T k 
Mm ake 7 parts out of these 49 as 


These will be 


Subtract 11 equal to 171 x 120. 


n 120 from this. 

£ 17; x 120 - 11 = 16 x 120 

A . Ys x . 
dd this (16 x 120) to the measure of 


as 
q. Purusa to get the new measure of 
a purusa. 
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Thus the results obtained by allthe three methods are the same. The 
ncrement of 2/15th of a sq. purusa to be added to one sq. purusa is the new 
measure of a purusa for the next sacrifice. , 


नारव्निवितस्तीनां समासो विद्यते छंख्यायोगादि ति श्रतेः। का. छु. ५.११. 


** Araini and-vitasti should not be increased, as their employment invo- 
Ives numbers in accordance with the Sruti” Kat: St: 5.11. F 


Aratnis and vitasti should not be added to a purusa, as their increase is 
separately indicated in numbers, such as— 
८ जतुर्दशारत्नीन्‌ दक्षिणे पक्षः उपदधाति चतुदशोतरे agga वितस्ती: पुच्छ उ "n 
द SAGAN AGAR तस्तीः पुच्छ उपदधाति 
so says the uti, that“ Add 14 aratnis to the southera wing, similarly add¥14 
aratnis to the northern wing and 14 citastis to the tail.” 2: 


अथ त्रिपुरुषां रज्जु मिमीते तां सप्तधा समस्यति तस्वाश्चतुरों भागानात्मन्न्युपदधा ति 
त्रीन्‌ पक्षपुच्छेप | का. छ. ५.१२ (अच्युत ग्रंथमाठा ) 


« One should take a measuring cord, which can construct a square having 
an area of 3 sq. purusas. Divide this sq. into 7 parts. Use 4 parts (out of these - 
seven) for the Atman and use the remaining three for the wings and tail. " 
Kat: Sl: 5.12. ` 

( This rule is quoted in the text of Acyuta Granthamálà ). 


With a measuring cord, construct a square having an area of 3 sq. 
purusas. Divide this square into 7 parts. 4 of these 7 parts should be added to 
Atman, having an area of 55 sq. purusas in the 98th Cayana. And out of the 
three remaining parts, one part should be added to each of the two wings and a 
tail, having an area of 1454. purusas, excluding the numbers of Arainis and 
vitastts. 

In this way, in the case of 101-fold Agni, the Atman will have an area of 
575. sq. purusas and the two wings and the tail each 147 sq. purusa. The 
total;area for the 101-fold Agni will be 101 sq. purusa. (575/7 +3 x 143/7 
= 57 5/7 + 432/7 = 101). And when the two wings are increased by an 
araini each and the tail by vitasti. The total area so formed is 108 sq. Purusas» 
and so aratni and vitasti are separately explained. 


Norte : This rule 12 quoted above is found in the Sulba-sütra of Katyayana 
printed by the Acyuta Granthamald.. 


i. From commentary of Mahidhara, P. 40 Acyuta Granthamala, 
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CHAPTER . VI 


"fü वेदौष्टकाप्रमाणं वर्धत इत्येतद्यक्ष्यामः | का. gr &.? 


“ The measurements of the i i 
diera altar and the size of bricks are increased”. 


Tn the case of sacrific 
the measure of a 


not be changed on any account, 
same number, the size of the bric 
the built up area of the altar, 


या करणी चतुर्दशप्रक्रमान्‌ संक्षिपति त्री 


Hence in order 


z to keep th 
REA p the same shape and the 


proportionately, as the size of 


च प्रक्रमसप्तमभागान्‌ स एकरात विघे प्रक्रम:। 


“The side, which will produce a s का, झु. ६.२. 


Square f 14- ? 
Prakrama in a citi of 101 fold Aree 000170 i 


a square, which will be equal in area of two 


: € other squa 7 i 
ma in the last cay SN i” c 
re-altar, 


Construct a rectangle, wh d 
i ar rakra this 
mas. Transform thi 


à prakrama=3 padas = 
the rectangle of 


S Into a squ 
The side wh i enced 
101 fold agni. mites these squares, will be the measure. 
agnt. This prakrama is Slightly less tha ९0१ Prakrama in the 


द्वितीये वा aag प्रक्रमेषु प्रक्रममवधाय तस्य स 


36 arigulas its 3/7th will 
the 3/7th ofa prakrama 


* Or else, in the second fir 78 Pi l SHEE 
s e-altar (or s i 1 
par ucces 
; moge square prakrama to seven Square prakra Sive fire altars) one should add 
of this combination as a measure of ऊ as And take the seventh part 


a prakrama”, Ka 
प्रक्रमेण वा सप्तमभागेन RAT: UM 


| का, gr. &.9 
“One should increase the bt 
meas 
some as a measure ofa pray RW pribrama by its 1/7th and use the 


एवम आ एकशतविधातू | का, शु. ६.५ 


** In this way upto an al 
5 > tar of 10 
Prakrgma increased by its 1/7th, a t E ok one should take the measure of a 


€ssive fire-altar ?, Kat. Śl. 6.5 


MB S Scu. 


© | 
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नान्त;पात्यगार्हपत्ययोरबद्िर्भवति तावदेव योनिर्भवति- बे जातं गर्भ योनिरचु वर्षत 


इति श्रृतेदैद्धेरत्यन्तं प्रतिमः | का. शु. ६.६. 

* No increase is desired in the Antappatya and Garhapatya altars. This 
part is indeed the womb. There is a Sruti—the womb does not increase 
following the foetus which is born; so increase is prohibited ". Kat. SI. 6.6. 

No increase is recommended in the size (area) of the Antahpatya and 
Garhapatya fire-altar, The shape of the fire altar of Garhapatya is circular. On 
the East of Garhapatya or at the end of the vedi, at a distance of three 
prakramas the space for Antahpatya is described, 


याबरत्रमाणानि समचतुरस्राण्येकीकर्तु चिकीर्षेदेकोनानि तानि भवन्ति तिर्यद्धिगुणा- 


न्येकत एकाधिकानि 3यश्ि्मत्रति तस्येषुस्तत्करोति | का. छु. ६.७. 

« As many squares (of equal size) as one desires to combine into one, one 
should take'the transverse side, equal to the measure of lengths of all squares 
(to be added) minus one ‘and twice a side will be equal to the lengths of all the 
squares to which one more length of a square is added and a triangle formed. 
Then the perpendicular from the vertex to the mid-point of the opposite side of 


the triangle will sevre the purpose ne Kat. SI. 6.7. 
: Let a be the side of a square. 


A and x = the number of squares to be added, 
BC = base of the isosceles AABC (X - 1)*a. 
x-1 
J: . = ie ee 
5 ~ BD=DC aa 
र्ट ad AB= AC Xil. 
ad CE: i s AB? = 80: + 80%, .. AD*-AB!- BD: 
3-1) o. X+1)\2 X-1)\2 
2 AD? = (=) xa - (5+) xa? 
Fig 28 2 2 


432 © 4 


. AD =aVX | 
यथायूपं वेदिवर्धनमित्येतद्वक्ष्याम: | का. अ. ६.८) 
« The altar should be increased in accordance with the number of sacri- 
ficial posts, This we shall explain”. Kat. 81. 6.8. 
istoma sacrifice, one should tie either one or eleven animals to 
In the Jyottio js is being done in two ways: (1) Some who follow the 


the sacrificial noe the eastern part, which is 24 aratnis long should be divided 


int होर the eleven posts should be fixed in those parts. (2) Those 

into 

who follow the second 3 
In this way, the increase in 

effected by the measure of a prakrama, 


method—advise to keep those 11 posts 104 arigulas apart. 
the altar is explained. As this increase is 
the same will be explained now. And:the 
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increase in the vedi will only take place when 11 animals will be tied to the 11 
posts, which will remain 104 azgulas apart. 


या रज्जुरेकादशोपरवान्‌ संक्षिपति दश च रथाक्षांस्तस्या यश्चतुर्विशो भागः स 
प्रक्रमः | का.शु. ६.९. 


“ The measuring cord, which is sufüicieat in length to measure the distance 
of 11 holes—created for erecting 11 posts—wh ich are at a total distance apart 
(the last poles) equal to ten measurements cf the axle (104 angulas\—The 24th 
part of this measuring cord is a measure of a prakrama .° Kat. 51, 6.9. 

The width of each pitis 12 añgulas. Therefore, the whole length of the 
cord will be - (10x 104 - 11 x 12 = 1040 + 132 
1 pada and 8 arigulas in length). 


= ll72aügulas ie, 48 aratnis, 
5 


2 > 
The measure of a prakrama will be nm = 48 = añgulas 1.6. 
slightly more than 2 aratnis. 


तेन वेदिं निमीय द्वादशाङ्गुछं पुरस्तादपच्छिय SASH: पुरस्तात्‌ प्राश्चम- 
aum तस्मिन्‌ यूपान्‌ मिनोति | का, शु. ६.१०, 

“ One should measure the vedi with this cord, cut off 12 aiigulas from the 
East of the vedi (altar). Mark the spots where the pits are to be excavated for 
the poles. Then erect the poles in a line (keeping them 104 azigulas apart)”. 
Kat. 81. 6.10. 


Then with the measure of a Prakrama, as per rule 9 above, construct a 
vedi Whose width is 36 Prakramas. Leave off a width of 12 aiigulas from the 
East. Fix posts, whose diameter is 12 angitlas, at a distance of 104 angulas 
from one another, in the North-South Space in a line, 

पाश्चंयोर्वा5धमन्तर्वेदी ति श्रतेरधकानिति | का. शु, ६.११. 

* One should erect, half the number of poles on each side half within the 
altar and half outside, so says the §ruti™, Kat, SI. 6.11. 

The central pillar should be erected first, Then erect the flve posts on the 
North of the central pillar and 5 posts on the South. Keep half of the width of 
12 aigulas of each post inside and half outside, so that all the Posts will be within 
the vedi and at the same time touching the v 


edi and just outside the vedi. 
एके प्रथमोत्तमी प्रकृतिवत्‌ | का, झु, 


“ Some teachers prefer to er 
the instructions given for the cons 


६.१२. 


ect only the first and the last one according to 
truction of the basic citi. Kat, Sl. 6.12. 


his erected half inside and half 
2€ vedi having 11 posts the 
and the rest outside, 


. सैषा शिखण्डिनी बेदि; 
“This vedi is calied t 


remain inside the vedi 


| का. शु. ६,१३. 


he Sikhandini ved; ", 


Kat, 61, 6,13, 
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CHAPTER VII—(Verses) 


भवन्ति चात्र छोका:--- A 
tt There are a few verses, which explain the rules from Sulba ?. 


द्विहस्ते लक्षण कुर्यात्‌ त्रिहस्तो मध्यमः शिर: ॥ १ ॥ 


qae 3 
शिर:पश्राद्वितस्तिः स्यात्‌ पूर्वार्ध हस्त एवं च| 
सार्धहस्ते च पाशाः स्यात्‌ वेदिः स्यात्‌ पौणमासिकी || २॥ 


i a distance of two hands or 48 añgulas 
lt cond, uri n or three hands from e e xm 
from HE nA : th side at a distance of 36 angulas from this ma ie 
mark for the North-§ i to the end of the cord including a EP ge 
ar T es measuring cord for the construction of ana 
angulas, wil be 


i H à . 7.1-2. 
` Paurmamása sacrifice”. Kat. Śl. 7 


i i ifferent wording for the same 
i — which has a slightly di 
There is another verse 
altar, which is as under :— 


पडरन्निद्विपाशा च मध्ये qug fofi | 
दि a 3 वष्टादराकेप च | 

ऽङ्गुळपट्के च fase 3 Rue 
ium पारा: स्याद्वेदिः स्यात्‌ पोर्णमासिकी ।। V. ४० हरिदास SHIT 
सार्ध T: 


i ings at both ends should be 144 angulas 
The measuring ADI pls FE points, The first Daik ipa 
long and आ. Stm toj for the sroni or for pn North South aday Ang 
p aif the niraeana m T eR will be the 
fent of the measuring en च side at a distance of 18 21% rom 
length of the East-West an टत for amsa and niranchana. Againat 1 eo 5 
hu o North-South line on the Fast and at a distance 
another mar 


i be the other end of the measuring cord including a sling. 
angulas will be 


— S 


Z 
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This Vedi has a shape of a 
trapezium, 
AL = East-West line = 72. 
Measuring cord + Extended Cord 
= 144 angulas. 
niraüchana mark = 101 of the 


extended cord = 2 = 18 from the 


centre. 
- The sides of the rt. Zed A 
are 54, 72 and 90 i.e. the multiples of 


the rt. Zed A of lengths of sides 3, 
4 and 5. 


संख्याज्ञः परिमाणज्ञः समसूत्रनिरञ्छक | 
'समभूमी मवेद्विद्वाञ्छुल्बवित्‌ परिपृच्छक: ॥ ३॥ 


** One who knows Sulba, must be well versed in n 
even stretcher of the measuring cord; havin 
enquisitive ?, Kat. Sl. 7.3. 


umerals; a good surveyor 
8 knowledge of the plane ground and 


न जळातू सम्तमन्यत्‌ स्यान्ान्यद्वातात्‌ प्रमा भवेत्‌ | 
` नान्यददूर Ret नान्यत्‌ सूत्रादजुभबेत्‌ e ॥ 
“There is nothing which remains in one plane like water; nothing is 


limited like wind; for a sane man nothing is far away; and nothing is straight 
like a measuring cord ”, Kat, 81. 7.4, 


तिर्यड्यान्याश्व eid: पाश्चमान्याश्च योगवित्‌ | 


“ A Sulba scientist must have the full knowled, 
mani and parsvamani” Kat, SI. 7.5. 


करणीनां विभागज्ञो fama sig || 
meager विभागज्ञः परशास्रकुतूहल; | 


fafeqea: स्थपतिम्यश्च आददीत मती: सदा || I 
* One who is full 


ge of both the sides : tiryari- 


^s f 


one who is conyersant with the 


s ; and th a 
how to divide the sides and who is well ac qp a doom 
Schools, should always ९ 


. acquainted of the thoughts of other 
onsult the engineer and the architect ”.Kat. Sl, 7.5-6. 


4] 
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Qualities of the wooden peg. 
पडढूगुळपरीणाहं द्वादशाइगुल्मुच्छितम्‌ । 
जरठं चात्रणं चैव शकू कुर्याद्विशेषतः || d 
द्विवितस्तिप्रमाणस्तु खादिरो मुद्गरस्तथा | 
राङ्कुस्तेन निखातव्यस्तस्मात्तस्य परिग्रहः ॥ ८ ॥ 
एकतस्तु ऋजुस्तीक्ष्णः खादिरः समप्रायतः | 


‘ : f ould prepare a peg from a log of :wood, which 
à E ee m should be 12 arigulas in length and 6 añgulas 
" os om fe Es A mallet, of the length of two vitastis or 24 angulas Prepared 
in circum erence: d (khadira) is always necessary as the same is used for driving 
lr x a पी knowledge of Éulba, should prepare a peg out of 
E URS ane one end of which is plain and the other’ straight, long 
stron ; 
and tapered”. Kat. Sl. 7.7-9. 


शडकुः कार्यस्तु gerente TARAS ॥ 


grasa वज्ञे पूर्वलक्षणठक्षित; | 
शडूकुरामडिराः aiaa निखापयेत्‌ | t o M 


«gerant स्यात्‌ षोडशाङ्गुलमायतम्‌। 
अविद्ध रमणीयं. च दारुमध्याच निमितम्‌ II. १.१.॥ 
1 eg, having the above qualities, should be pre- 
s oa oN Phe length of the peg should be 9 angulas. 
Eamus T should be buried inside the ground”. 


i i ich would drive 
101 is in one piece and square in shape and whic 
“A mallet PDI vel Teo pe on SIS PAn pu lAs THs EORNM bo prepared 
ma A S EIE obtained from the centre ofa log ”, Kat, Sl. 7.9-11. 
rom a pi 


The qualities of the Cord. 
अजीणोडप्रन्यिनी सृक्ष्मा समा WT खरोमशा | 
रज्जु्मानाधिका कार्या aret योगमिच्छता | १२ ॥ 


d u should prepare a cord which is longer in 
3 e A PO knots, thin, uniform, smooth and should not 
length. Itshou , 
be hairy ° Kat. Sl. 7-12. RT ae ४६ 
जाणी वा बाल्वजी. चैव वैणवी वा विधीयते । 
प्र f iy 
रज्जुस्तूमयत:पाशा त्रिवृता यज्ञकर्गाण || १३ ॥ 


lings at 

i cord should be three stranded, should have sling 

2n oo than the actual length required and should be pre- 
5 U 

bea hemp, grass-and bamboo”. Kat-$l, 1,13, 
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cadad कार्या शणैस्तु परिमिश्रिता | 
कात्यायनो वदत्येवमखण्डा कुशबल्बज: || १४ || 


** Acarya Katyayana says that the measuring cord should always be in 
one piece and should be prepared from mufja grass mixed with hemp, darbha 
and balbaja grass". ‘Kat. SI. 7.14. 


नवके लक्षणे कुर्यात्‌ त्रीणि कुर्यात्‌ त्रिषु त्रिषु । 
उत्तमो नवकः पाशः सदसो मानमुच्यते | १५ ।। 
« Make a mark on the nine and every third part. The ends should be 
provided with slings. These are the measurements for the sadas”. Kat, $1. 7.15 
This Hall named sadas is erected facing North, 
Prigvamsa is a square? l 
Sala is rectangular : Length 20 aratnis and width 10 aratnis 3 
. Vimita is a hall constructed at the Soma sacrifice, 
_ its side is 10 ८7८1015. 
A clear and simple description of the above is given as follows :— 
पञ्रदशमथैकरिंसतिकमपरं परस्रिक च | 


दादश पाश उत्तम इति सोमे रज्जुमानमेतत्‌ ॥ १६ ॥ 


*' In the case of Soma sacrifice, a me 
then at 21; then at 3; again at 3 and at the 
The marks should be at 15, for the 
the centre, then at 3 for the amsa nirañch 
prakramas including, the sling. (as the Ea 


It is square in shape, 


asuring cord should have marks at 15; 
end at 12 with a sling”, Kat. $1. 7.16. 
froni niraüchana from there at 21 for 
ana again at 3 for amsa and then at 12 
st side is 24 Prakramas). 


MST RS CRN, BASE SGP 
(1) सोमयागे सदोऽमिधानो मण्डपोऽष्टादशाररिनिदीों नवारस्निबिस्तृतो दीघेचतुरस्र 
scit विहितः | का, श्री, सू. ९.६.३. 
तत्रापि Meng उदीची प्राचीत्वेन व्यवहतव्या | 


सदोमण्डपस्य दैष्थे विस्तारे 
चान्येऽपि पक्षाः सन्ति ते तत एवावगन्तब्याः 


| का, श्री, सू. ९.६.६. 


सदोमण्डप: दैष्य अष्टादशारत्नि: व्स्तारे 

एव पूर्वभागे भवति | 

(2) amas प्राशं मवति | का. शु. महीधर भाष्य प्र. ७, 

(3) बिशस्यरत्निः शाला स्यात्तदर्धेन तु विस्तृतः | का, झु, पृ. ७, 

(4) विमितं चतुरं स्याइद्यारलिप्रमाणतः | का. झु, पृ, ७, 
बिमितम्‌ इति मण्डपबिरोषः सोमयागे प्रसिद्धः । का. झु. पृ. ७. 


नवारत्नि: तथा च मुख्यमण्डपस्याम्यन्तर 


K$-723 ] KATYAYANA §ULBA SUTRA 43 


पद्स्याक्ष्या तिरश्ची तयोरक्ष्णया भवेत्‌ | 
सौत्रामण्यां विमातव्या वेदिः स्यात्‌ सोमवत्तया [| १७॥ 


‘ Take the hypotenuse of a rt. Zed A whose sides are a pada each, a 
one side of another rt. Zed A and the other side as one pada, then the hypo- 
tenuse of this rt, Zed A will be the measure of a prakrama for the Sautramani 
vedi". Kat. §. 7.17. 


नीहारेण घनेर्वापि ज्योतिपामभ्रदर्शने | 
ang dH प्रग्रहीयायावत्तमत्ति दर्शने || १८॥ 
** In cese, if the stars are not visible due to mist or clouds one should hold 
a lamp in water’, as long as the darkness exists ”. Kat. SI. 7.18. 
प्रमाण च प्रमेयं च यचान्यद्रस्तुसज्ञकम । 
सर्व तच्छाख्रतो ज्ञात्वा यज्ञे सिध्यन्ति याज्ञिकाः | १९ || 
** The sacrificers should conduct their sacrifices, with a thorough knowledge 


of the rules described in the sacred books regarding that what is to be measured 
and its scale etc, ”. Kat. SI. 7.19. 


यथा न क्षीयते मानं यथा च न विवर्धते | 

यथा च रमते दष्टिस्तथा योगं समाचरेत्‌ || Ro I 
meie MU RC me Ac Ee dile Ur MA AC ir 
settle on it”, Kat. Sl. 7.20. 

अरल्निश्वतुरस्रस्तु पूर्वस्यामेः खरो भवेत्‌ | 

रथचक्राकृतिः पश्चाचन्द्रार्ध इव दक्षिण: || २१ ॥ 


on the East will form the altar of the Ahavaniya 


“ A square of 24 angulas, The Garhapatya fire on the West, will 


fire, The Daksinagni is semi-circular. 
be circular ”. Kat, $1. 7.21. 


amai तु खरः कार्यो मेखलात्रयसंयुतः | 
द्वादशाङ्गुल उच्छाये विस्तारे चतुरङ्गुलः RR II 


he mound should be of 3 pedestals, 4 ८722075 in 


* For receiving the 1 Kat. Sl. 7. 22. 


breadth and 12 arigulas in height”. i: 
तन्तु; पुष्करनाळस्य षड्गुणः परिवेष्टितः | 
बन्सतर्याज्जिहायण्या बालेत सदृशो भवेत्‌ || २३ I 

ir of a three year old calf is equal to six times 


« à ha 
* The thickness of the Kat. $1723. 


the fibre of a stem of a lotus”. 
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त्रयत्रिहायणीबाला: सपार प्रचक्षते | 
द्विगुणे ant विद्याद्यव: qa तु सर्षपाः || २४ d] 
-‘ The thickness of the three hair of a three year old calf are equal to the 
thickness of half a mustard seed. That isa mustard seed is twice that .of the 


thickness of three hair of a three yearold calf. Five mustard seeds equal to 
one yava ”. Kat. Sl. 7.24. 


अङ्गुठस्य प्रमाणे तु षड्‌ यवा; पार्श्रत॑स्थिता: | 
चतुर्विशाद्गुळो 5रत्नि्वित स्तिद्वादशाङ्गुछा || २५ (| 


“Six yavas, when placed side by side with their widths touching one 
another are equal to one azigula. 24 angulas make one ar 
are equal to one vi2452;". Kat. SI. 7.25, 

व्यामस्यात्र प्रमाणे तु चतुन्यून शातं भवेत्‌ | 
पुरुपस्य प्रमाणं 3 विंशतिस्तु शताधिका ।। २६ ॥ 


“ The measure of a vyama is 4 angulas less than 100, 
angulas and the measure of a purusa is 120 aiigulas™, 


हिरण्यशकळार्थे तु हिरण्यं यस्य नोच्यते | 
कृप्णलेनेव तद्व्याल्या a सिध्यति याज्गिकी || २७ || 


“Red peas are offered at the time of s 
of gold serve its purpose ”. Kat, S 7.27. 


aini and 12 arigulas 


५ that is equal to 96 
Kat, Sl. 7.26. 


acrificial work, These though not 


कृष्णं त्रियवं माने ताम्रायसमत: qu | 
सुवणीदर्ध च माषाणां gaia त्रिसप्ततिः ॥ २८॥ 
त्रीणि चेव सहत्राणि दद्यादूबहुसुव्णके 


** One red pea is equal to 3 yavas (in weight). 
copper. In the case of Bahusucarnaka distribu 


The next weight is of 
1680 in māsas”. Kat, §1, 7.28-29, 


te 3073 gold pieces and half the 
भूयः स्यपतितो ज्ञात्वा शज्ञाखन्यासु मानबितू | 


स्वरणकारो यथाडम्यासात्तथा भूयो वित्रे ॥ २९ || 
“One anxious to know about bi 
s igger measurement: ld 
approach the goldsmith or an engineer ”, Kat. SR 7.28 29 Mr 


हसते शोपपाकाम्यां द्वात्रिशद्रागमिष्टका | 
तस्मादाद्रप्रमाण तु कुर्यान्मानाधिकं बुध: ।।३०॥ 


“ Bricks decrease (in length, breadth and thickness 


\ and burning, Therefore, 
slightly in excess ”, 


1 ; p 
) by 3 while drying 
a wise man should always keep these ts 
B s p measuremen 
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E ` x 
अज्ञात्वा शुल्बप्तदूभाव यज्ञ सौंत्रामणीछुते ॥ t 
वेदिं ये कर्तमिच्छन्ति गिर भिन्दन्ति ते नखः || ३१ ॥ 
i i i tructs the fire-altar, with- 
« In the case of sautramani sacrifice, if one constr VER Pup le 
t th MR knowledge of the rules of AR he willbe doing j 
d in wi ils? Kat. SI. 7.31. 
digging a mountain with nails e ak Pd 
दण्डरष्ज्वधमम्यस्य gH त्वधस्य लक्षणम्‌ 
gia चेतरत्रापि तिर्यड्यानं यदृच्छया || ३२ II 


measuring cord by half its lengtb, make a mark of 


i T. similarly the sign of 

n i f the increased cord. Mark I 
niraünchana on m. E pe un i i j As E 
nirafichana on he other $ de also The leng hof the North-South line should 


ses". Kat. SI, 7.32. 
always’ be kept longer or smaller as one desires fi 
यावद्यमाणा रज्डुः स्यात्तावानेवागमो भवेत्‌ d 
आगमार्धे भवेच्छढकुस्तदर्घ च निरञ्छतम्‌।। ३३ II 


i ke a mark on 

ing cord by its own length, ma 
E. £roni and arhsa and fix the pegs . accord- 
d ता of the halved part of the cord for mjraj- 


s Having increased the 


« Having increased the 
half the length of the increase 
ingly. Similarly DE mark on 
chana ° Kat. $I. 7.33. है 

आधाने पदिकं कुर्यात्‌ द्विपदः सौमिको भवेत्‌ । 


शी च त्रिपदं कयात प्रक्रमं याज्ञिको बुधः ।। ३४ UI 
a S AS 
da, when the ceremony for 
of the length of a pada, 
“A Di stone P fre is being performed. The measure of 8 
establishing the p€ 


? ak b wo pa da when an altar is to be constructed :for the Soma 

i : à i th li 
scrib il A sure ofa prakrama will be of three padas, when the altar 
sacrifice; and the mea 


iB at. § 734. 
of the Mahāvedi is to be constructed ”. ) K 
कृत्तिका श्रवण: पुष्यश्चित्रास्वात्योर्यदन्तरम. | 


METTE युगमात्रोदिते पुरः || २५ M 
एतः : 


a, and Pusy4 all these stars rise on the East. The Sun 
5 and, 
८ Krittikà, 07407 


"1,0 and 5०4१, while these stars are coming 
istance of citra an SAN 4 
always rises between the S Jas the East-West line should always be demar 
A by abo 
up the horizon 97, 


cated”. Kat. Sl. ii 
पश्चाराच्छकर 
दक्षिणे तु प्र 

ca (According to rn 
the East and 10, 5an 


p पश्चात पूर्व देयाल्लिसप्ततिः | 
दाता za पश्च च सक्ष च ॥ ३६ ॥ 


he West, 73 on 
ana), 50 sand pebbles on t : 
d eMe South ". Kat. Sl. 7.36. 
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Kathaka Cayana is explained in the Taittiriya Brahmana (3.10-12) and in 
the Taittiriya Arapyaka (1 and 3). These Cayanas are called Savitra, Naciketa 
Caturhotra, Vaisea-srja and Aruna-ketuka, The procedure to be followed in 
each one of them differs. These are performed along with the Soma sacrifices. In 
the above Cayanas small pebbles are used instead of bricks. Small pieces of gold 
of; the size of the toe of one’s finger can be used in the place of the sand pebbles. 
The shape of all these Cayanas is circular, 


In the Savitra Cayana, a circle of the size of the wheel of a chariot is first 
drawn and inside this circle, nine other circles not Overlapping but of different 
radia are drawn and cn these 2ircles small sand pebbles are placed. 

The procedure to be followed in the case of Arunaketu is similar to that of 
the Cayana of Savitra, but water is used in Place of bricks, These water-bricks 
are made of river water and other sacred waters, which are either hot or cold. 

aaga तिपाश्रमागक्षतुदश मि; परिलेएयरत नर्म | 
तथैव चाष्टद्रिगणैरथय्योद्वशक्विरायग्य हरेत्ततीयम्‌ || ३७ || 
** Ahavaniya is a square of 24 


Parts situated on the East, Garhaparya is 8 
circle of 14 parts on the West and the Daksinagni on the South of 16 parts”. 
Kat.;Sl. 7.37. 3 


अम्नेरदक्साधनवाढगुले मध्यं ततो छिखेत्‌ | 
वृत्तमेकोनविंशत्या प्राचीज्या मध्यगा भवेत्‌ | 


‘From the place of Dekyindgn, mark the centre of a circle 9} añgulas 
towards North. Draw a circle with thisas centre and radius of 9} angulas. 


The East-West line will be the diameter, then cut off the northern part and make 
a semi-circular mound on the South of one aratni *. § 


Kat. § 7.38, 
sand विहायात्राक्‌ euina तु ॥२८ ॥ 

सूत्रदोषद रिद्रस्य गृढमनत्स्यं धीमतः | 

aad त्रिया led] कात्यायनमहात्मन: ॥ ३९॥ 


® Acarya Kátyayana the talented has finished this '$ in 
are faultless and their meaning in concealed a E i T 


Kat. SI. 7.3839. 


SECTION H 


FIRFIE LES 


related to 
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CHAPTER I 


The Steps leading to the growth and development of the Theorem 
of the hypotenuse (n0W commonly kcown as the Theorem 
of Pythagoras in India) 


In this article, an attempt has been made to trace the various steps, which 
led the Sgirakáras to the discovery of the Theorem of the hypotenuse. 

This development took place in three different ways : 

(1) Fixation of thé Best-West line, the points of the sronts and the arisas. 

(2) The knowledge of the two sets of the wellknown rt, Zed As having 
sides of lengths of 3, 4 and 5 units and having sides of lengths of 5, 12 and 13 
units or their multiples having sides of lengths of 15, 39, and 39 units. 


This was further followed with the addition 


Zed As. 
ith the construction of new altars, where the 


(3) But when confronted, W 
above two methods were found to be inadequate, there was no other way left out 
f the above theorem. 


than to provide a general statement 0: 
Now let us deal with the above cev 
I. This Method is described in detail by Katyayana and the same will be 

reproduced here in his own words. 
प्राच्यन्तयोः wen निहन्ति | का. J. १.६. 

at each end of the East-West line. ” 

wa pegs must be equal tothe measuring cord). 


s ofa few more sets of rt 


elopr^ents one by one : 


* One should fix a peg 
(This distance between the t 
Kat, 8. 1.6. 

श्रोण्योरसयोश्व. | का. घु. ६५.७० 

‘© One should fix pess at the points of both ४7०१7३ and amsas.” 
Kat. $1. 1.7. 

Sroni — North-Wes 
and.South East corners. " e à 

sem पारौ प्रतिमुच्य fie EG दक्षिणपूर्वा दिश हरन्ति | का.छ. १.८. 

Having fixed slings, 00 both the pegs of the | East-West line, one shoud 
stretch the cord (which is already doubled) by the nirafichana mark to the South- 
East and fix a peg (at 3 point where the nirafichana mark meets the ground)". 

a E H E 


Kat, Śl. 1.8. 


एवमुत्तरतः | का. S. १.९. 
ld be followed towards the North”. 


t and South-West corners. Awsa = North-East 


« The same procedure shou 


Kat. Sl. 1.9. 
K,5,5,,,.4 
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Niraüchana is à name given to a mark made on the measuring cord,which 
enables one to lay out a rt, Zed A onthe ground. t Kat. Śl. 1.9. 


विपर्यस्येतरतः | का. झु. १.१०, 


“ Having exchanged the slings one should reverse the process on the other 
side”. (Le. on the West). Kat. Śl. 1.10, 


Acarya Katyayana asks, as per above rules, to mark the East-West line 
first. And then to drive pegs on this line at a measured distance apart which is 
equal to the length of the measuring cord and then fix the pegs atthe points of 


Sronis and amsas, by stretching lines at right angles to the East-West line, from 
the pegs at the extreme ends. Once this 13 completed, he should adopt the follow- 
ing procedure: 


प्रमाणाधे समचतुरसरस्य BSH: | का, श, १,१६, 


- At the time of fixing the 


Corners of the square, one should drive a peg 
at half the length of the measuri ed i 


ng cord ”, Kat. Sl. 1.16, 
MARY दीवचतुरत्तस्य | का.शु. १, १७. 


* In the case ofa rectanple, 


one should drive of 
या ES Gok à peg at half the measure 


dr), as prescribed in the holy text”, Kat, Sl, 1.17. 
शकटमुखस्य चेवम्‌ | का. शु. १.१८. ; 


* One should follow the same procedu i i f 
an altar, the shape of which is i re (as described above) in the case o 


just like the fore part of a chariot", Kat.Sl. 1.18. 
Prauga = An isosceles triangle, 


एतेन प्राखंशवेदिमानानि व्याख्यातानि 


| का. शु. १,१९. 


From the above four Sutras, it will be cle 


as prescribed, thus in 
n a rectangle, it will b 
there will be no ma 
€ North-South line. 
fixing the 
other two 


ar that marks for Sronis and 
the case of a square, it will be 
€ half of the North South line; 
Ik for the arisa but for fixing the 
i Thus the East-West line forms the 
points of fronis and arsas, (which are equal 
Sides) and altar having rectilinear figure can 
of Mahavedi. It hasa shape of a trapezium. 


lsi 
el sides are of 24 and € distance between them is of 


wo | 30 un; 
36 units in व 30 units and th 
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i its (AB). , 
First mark the East West-line of 36 unit ( P T TORT 
24 = 12, mark points P and 
25 
Q at right angles to AB at A, 
These points denote the amsas. 
Similarly mark points R and S 
or gronis at a distance of 15 
units Iz = 15] at right 
angles to AB at B. Thus 
PQRS will form the outer 
R boundary of the —MahZvedi 
a t required. All the points P, Q, 
b west Rand Sare at right angles to 
| AB and are fixed with ke PER 
Fig 31 he nirañchana mark. Thus it will be 
i ith the half of the nz t 
or ds xen Ee x a rectilinear figure can be constructed when 
quite clear tha J 


(1) the East-West line is fixed, and 


n ४ SOUTH 


है d line are 
‘opis and amsas at rigat angles to the East West 
i n 
Q) the points fro 


fixed. t. angle with the help of niraichana mark. : 
To construct a rt. of the Katyayana Sulba Sūtra is Paribhasae 
er 


TI hapt j hich are applic- 

1 Tes el TN 
TAG Har Here we are mainly concerned W 
able throughout the text. A 
the words niraüchana and aksnay s 

It should be noted that for e. 
definitions and have two Gitte aksnaya 
the Sulbakaras. Similarly the TR and is repe 
on the above definitions is the tually mean 
definitions are and what they 4 


"iion is as under : 
The first definition 1$ à "m d i 
याम्यामचतुर्ये लक्षणं करोति तन्िरञ्छतम्‌ | का. छ. १.१२ 
प्रमाणमम्य€ ad à 
गा रज्जुः स्यात्तावानिवागमो SRL | 
; तदर्थे च निरञ्छनम्‌ || का. S. ७.३३. 


rafichana, there are two separate 
These definitions are quoted by all 
(hypotenuse) which is the result based 
ated twice. Let us see what these 


(अ) amaaa 

~ Roser cm 

a गमाध भव » e 

i th of the measuring cord by its own length, 

creased the leng th part of the increased cord (which is nearer 

«on the pa p cord and the increased cord), This 
nal meas! Kat, 51, 1.12. 


« Having in : 
one should make a mar. i 
to the junction of tbe CE 
mark is termed as the nz 
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अक्ष्णया तियञ्ञानीरोषः | का, छु, ,१. १३. 


** When the North-South length of the cord ziryarimani is subtracted from 
he total length ofthe cord, (original length of the measuring cord plus the 
extended length of the same cord) what remains is the akbsmaya or the hypo- 

tenuse", — Kat. SI. 1.13. 


Thus the nirañchana mark will divide the cord into two parts of lengths of 3 
and 5 units and will be able to produce a rt. Zed A with sides having lengths of 
3, 4 and 5 units, 

Apastamba has made use of this rt. Zed A (having sides of lengths of 3; 
4 and 5 units in constructing a Soma-vedi, which is similar to Mahavedi. He 
says :—''This is the method of construction with one cord. When the hypotenuse 
ofart. Zed A is 5, the other two sides are 3 and 4. Fix the eastern shoulders 


by increasing the original sides thrice and by increasing them four times fix the 
western shoulders. (£roni) ^". Ap. 81, a 


IL. (B) Now let us turn our attention to the second definition of niraü- 
chana. It is as follows : 
FRI बाऽम्यस्याम्यासपष्टे लक्षणं करोति तन्निरज्छनम | 2.28 
(अ) अक्ष्णया तियै्मानीरेष; | का. झु, १,१५. 
(ब) दण्डरज्ञधमम्पस्य पष्ठ crier लक्षणम्‌ | 
तथैव चेतरत्रापि ति्ैद्मानं यदृच्छया || का. झु 


शु. ७.२२, 
५५ Having extended the measuring Cord, by its half, one should make a 
mark, on the sixth part of the extended (half) 


h i cord. (This mark d be 
nearer to the junction of the original and the extended EN E we 


ed as niraüchana." . Kat. SI. 1.14. 
Nirafchana is nothing but a ma: 
shorter side and the hypotenuse, 


d.) This mark is term- 


Ik or a sign made at the junction of the 


Thus this cord will be suitable f. 


ora rt. Z ides 
and the hypotenuse of 13 units, Zed A whose sides are 5 and 12 


This rt. Zed A was made use of in th i ivedi. 
measurements of the Mahdvedj are : Pops eee omer the ad 
a न्तत saamaa प्राचीं वेदिं विमिमीते fara प 
पुरस्तात्तनवति; | सैषा नवतिप्रक्रमा वेदिस्तस्यां संप्तविधमम्मि वि 
“ From the western end o x 
; 30 Steps broad behind and 2. pecus Wf HT rea i 3 1 n 
€ total o 


श्रात्तिश्वी चतुर्विज्र्ति 
दधाति | शत.त्रा .१ ०.२.३.४ 


Mn Tem oe IND Rtas Bigs 10234, Brah. 10,2.3.4 


श्वका5क्ष्णया रज्जु; | ताभित्रिरम्यस्ता- 
७६, 


I तदेकरज्ज्या विहरणम्‌ | 'त्रिकचतुष्क्यो: qfi 


Pia । चतुरम्यस्तामि; श्रोणी | आप, झु. पृ. 
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Similar description is given in the Taittiriya Samhita. 
(ce 
3 a faa प्राची चतुर्विशश तिः 
त्रिश्ादानि प्रक्रमा वा पतिर भवति, PEERS, प्राची चतुविइर 
पुरस्तात्तिर्चीति महावेदेविज्ञायते, मातयोगस्तर्‍्या aad: | बौ. शु, १.९०. 
n this earth is the vedi they can measure off and sacrifice on so much 
*« As this ca e cedi, 


ine is 30, the castern line is 36 and the front 
. The back cross-line is 30, U i | a 
Rm क्रां These make up 90." Tait. Sam. 6.2.4.5; Baudha. $t. 1.90. 


ition to the above rt. Z ed As. Apastamba makes use of the follow- 
ing rt IRR the construction of the Mahavedt. : 5 
{i का5द्ष्णयारज्जुः तामिरसो द्विरम्यस्ताभि! श्रोणी | 
शिकापश्चिकयोल्योदशिका5€ 
द्वाद शिकापश्रि d nh 
chose sides are 
i t. Zed A, the lengths of wl s 
IO hypo ek pe outs are decided by increasing the original 
euo emt Ma hr uH ( e. making the sides three times the original length ) 
RE a me sides t 
du ‘ ^ n sa fi ` शु 5 
ख़दशिका ena: eg रिकाडदेणयार "च: | ताभिः श्रोणी | आ.ु.प्र. ८१. 
qag राच 17 (of a rt. Zed A) the lengths of whose sides are of 
a rt. » A 
à This is useful for fixing the western SERRA Apa.§!. p.81. 
8 and 15 units. d Y भिर पं e: 
Gora fa fient PARTIS RTT cg: ¦ तामिरंसो | आप.शु. ए.८२ 
FRI ; seis 37, when the lengths of the sides of 


tenu: f > 3 
*: The length d UN deme This is useful for fixing the eastern corners. 
the rt, Zed A are 12 an 
Apa. 81. p. 82. list of sides with whose help rt. Zed As 
3 ives a भी d 
Similarly, 12070 मत without stating the lengths one UE 
can be prepared; but ded "^. illustrative examples or as a corolary after 
tenuses, These are men 


BU hich is : 
i whi : 

i f the main theorem 3 | 
stating ie property 3 m cg dent पाश्चमानी q यत्पूथग्भूते कुरुतस्तदुभयं करोतीति 
दीधचतुरखस्याक्ष्यया CS 

क्षेत्रज्ञातम | 453. २.११. 
(अ) दीर्घचतुरख्रस्याहेणया CS पाश्च 
बौ १,४८. 
.करोति | बी, S. १. : ia : 
ajaga inal समच कृते यत्‌ क्षेत्रं संपयते यच Ses 
ard wie e 
BL मचतुरसे इते dama. त्रिकचतुप्कयोः पड्चिकादणयार ज्जुरित्यायु 
तढुभयमक्ष्णयारउग्त्रा स । 

" णे व प्रकारः | 
pu. ri a : he sum of the squares on the 
स्‌ hypotenuse is equat a Uo s 

re opip aha. $1. 1.48. 
other UM Kat. Śl 9.11, Bau 


« The hypotenuse is 


मानी तिथच्णानी च यत्पृथग्भूते कुरुतस्तदुभयं 
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The list of rt. Zed As as quoted by Baudhayana is as follows : 


त्रिकचतुष्कयोद्राद शिक्रपश्चिकयो: पदञ्नदशिकाश्कियो: सप्तिकचतुर्वि शिकयोद्वीद शिक- 
पञचतरिशसिकयोः प्चद रिकपत्िसिकयोरि्येनासूपल न्धिः | वो. शु. १.४९. 


"* This is seen in those rt. Zed Asthesi 
(७) 12 and 5 (c) 15 and, (d) 7 and 24, 


six. The important point to be noted i 


Fig 34 Fig 35 
In addititon to the above there are two more sets of rt, Zed As, the 
lengths of whose hypotenuses are quoted in sitras These are : [ 
पदं तियेड्मानी त्रिपदा पाश्चमानी तस्याइणयारब्जुर्द्दाकरणी | का. झु. २.८. 
* Inart. Zed 


A whose side is one pada and the other side j 
its hypotenuse will produce an area of ten sq. Padas”. Sian) di 


Kat. ŠI. 2.8 
एवं दविपदा तिर्यड्मानी पट्पदा पाश्चमानी तस्याक्ष्णया रञ्जु 


का. झु,२,९, 
* In a rt. Aed A whose one Side is tw 
padas, the hypotenuse will (be a zat 
40 sq. padas ”. Kat, $1, 2.9. 
CoNcrusiows : 
tions for the mark of th. 
le f. i 
Zelus n Meee Agente or the construction of two rt. 
time. These rt Zed 


थत्यारिंशत्करणी | 


O padas, 


and the other side six 
f a square 


-karani o ) produce an area of 


a s a very difficult task for the Sitrakg in fi 

definition of the nirafichana Mark, for every new set E Les 5 5 Ms 

this method was Dot followed. i Brune A 
(3) , Because this method was found to be mo 


St unwieldy, 
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: h 
i to remember eac 
i ]t for the sacrificer 2 E: 
ण VIS VES) SS 5 k. As with t 
om RE make use of the Bi Ta md or 
Cn ed A, a separate and a new de 
ledge of every new rt. 26] ^ 
wii a ae ds sides were in rational sumen tie fn 
Ipsi © but when irra 
(5) As long as Wee hypotenuse was 8 deco. eon Rete 
A ETE or the hypotenuse came 10, 
the values of the absnay m 
i i truths must ha 
S ciation based on m NE rire pd 
NE UE. ite was no necessity of defin 
been arrived at and henc ! 
and the aksnaya or the Rs m. 
(7) Thus the nC ER 
along with a few others was ma P rena cusa 
Stage. (See sketches of Mahave Rs 
From the above illustrations it 


following: _ ; ere known. 
clearly acquired the knowledge of EIA art, Zed A when tbe sides w 


E use and the other 
(1) They knew how B A the property of the hypoten 
- t. Ze 
(2); In case of at 


od. 
two sides was properly understo 


! d5, 12 and 13 
s. 3,4 and 5 and 5, : 
s M ds Construction of altars at this 
; 1 


that the ancient Indians had 


e in for the 
to what led these PUR. to go in 
Rd essit in this attempt. ee 
e be constructed was a Sq, of 7} sq. $ 

e 


fio 
THAT eb ee far the 
general definition and how ta 


NET d 
(A) The first sacrificial altar 


i m: | 
33 घा दित्येतदवकष्य f Se 
उत्तरेषु पुरुषोच्चयेनेकशत वि ag, ५.१. का. ग्री. स. १६-८.२७ 


fs प्राकृतो5 भिः | 
न्वीत | संप्तविधों वाव ^ 
(अ) ` तदु दै ह ee ज्ञायते | आप. झु. ४. १२७ 
तत 


: | अर्षदरामास्तृतीयः | 
qs: | अधनवरमा क | SKa 
ष्टिमपुरुपाः प्र 
(ब) sug" 


= -9) 
J | बो. SI २.(१ ° 
d त्रिधाम्यास आ एकरात विधात, ive fire-altar starting 
एवमुत्तरोत्त 4 in every successive fire- xat dia. 
3 f 
** The increase 0: uM a. 16.8.27. 
f to at. Sr. Sü. 
RS n E. ह, 2,(1-4-) Kat 
pa. Si, p. , nt 
The above statement ९० oted above (similar state- 
$ the statement qu lready quoted) that 
ed now. 2 Jear from ba which area B 
Thus it will be quite € na and perta the first sacrifice Calan 
udháya „altar, Í urusa Was (0 
ments are ene at a ne teg area of one square p 
at the time of c Dm 
sevenfold fire: altar) 18 


Iready Fre form of a Square. 
ious altar in 
added to the 0160100 
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Thus the addition of two squares having unequal areas was a necessity 


(B) Similarly-when the shape of the altar was divided into different 
squares such as: Atman; Wings and tail, the difference or subtraction of two 
squares was found necessary. 


This addition or subtraction which is found out by all the Sittrakdras ia 
exactly the same way is based on the theorem of the Hypotenuse. 


(C) All the Sztrakdras agree that the altar for the Avamedha sacrifice 
must be twice or three times the area of the basic fire-altar : (sum of two or three 
equal squares). 

(D) Sum of two equal circles required in constructing Daksindgni. 


आयोऽिदिगुण ब्लिगुणो भवती ति सर्वसमासः | का, झु. ५.२. 
(अ) द्विस्तावा वे दिर्भततीत्यशचमेधे विज्ञायते | आप. शु, पृ. ८६, 

(ब) त्रिस्तावोऽसिर्मवतीत्यश्चमेचे विज्ञायते | आ, शु. पृ. ८६. 

(क) वेदिकाले द्विस्तावा वेदिः | Peds iata बा | आप,श्री.सू. नवमी 


कण्डिका. 
(ड) तात्रपरेण मध्यतो देवयजनं जोपयते दिस्तावदयय|प्रावधायाम्‌ | बो.श्री.सू. १५.१ 
** The basic citi should be doubled or tripled (in area 
This is an example of the addition of two or three eq 
If the side of a square or the dia of the circle which is li 
I the side { ich is likely t ean 
area which is twice or three times the area of the original c कल uem 
then its side is supposed to have some 7 > 


relation with the si 
original basic citi or the dia of the circle. Thus: जन्या e लाए cof the 


(1) The side of the new square 
double or thrice the length of the side 
of the original circle. 

(2). The solution of this problem į i i 
Zed A that Sere 10008 problem is not possible with the help of the rt. 

In order to arrive at the so] 
versant with the main principles o 


wo 


KAE St, 5:2. 
ual squares : 


or the dia of the circle will not be exactly 
of the square of the basic citi or the dia 


ution, therefore, on 


€ must be th n- 
f the theorem of the MER ce 


application this problem cannot be seed hypotenuse. Without its 
(D) (1) The area of Fry sss 
"Mahávedi. ` the Sautramani vedi is one third of the area of the 


वितृतीयं बै सौत्रामणी, fagdi यजेत , प्रक्रमतृतीयेना 

का.श्रो. सू, १९.२.२. 

ET) सौमिक्या वेंदेवितृतीयदेश यजेतेति सौत्रामः 
(ब) वेदितृतीये यजेतेति सौत्रामणिकी वेदिमभ्युप 


vus इति सौत्रामण्यामुक्तः। 


या वेदेविज्ञायते | आप,.शु.7,८५. 
दिशन्ति | बौ. जु, १.८१. 
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“ He is to sacrifice on the third part of the vedi, thus they teach concern- 
ing the vedi of the Sautrámani sacrifice.” Kit, Sr. $3. 19.2.2. 


(2) Similarly the vedi of the Pitryaj&a will have an area equal to the 
ninth part of the area of the Mahdavedi. 

वितृतीया वेदिभवतीति पैतृत्या वेदेविज्ञायते | वो. छु. १.८१. 

* The vedi is to be formed with the third part, that is the tradition for the 
vedi of the Pjtryajna’”’, ^ Baudh. SI. 1.51. RUNE 
महात्रेदेरतृतीयेन समचतुर्रकृतायारतृतीयकरणी भतती ति नवमस्तु भूमेभांगो भवति | 

बा. छु. १.८२. 
P DH f : axl 
The meaning is “ the altar for the Pitryaj^ia is to be formed with the thir 


Part of the side of the Mahdvedi,, so that its area will be equal to the ninth part 
of the Mahaved;".  Baudha. Sl. 1.82. 


fines MS 3 
अष्टाविशत्यूने पदसहस्रं महावेदिः | आप.शु. ए. 65. 
* The area of tle Mahdvedi is 972 sq. padas ~ < 

RY Af. g a 
त्रीणि चतुर्विशानि पदशतानि सोत्रामणिकी Sfx: | आप. छ. पृ. ८६ 


वेदिततीयम | वो ८६. 
(अ) त्रीणि चतुर्विशाधिकानि पदशतानि वेदिवतीयम | A p oe 
s 7: [= x = 
** The area of the Sautramani vedi d Oe p side of the square 
324 sq. padas. ? The square root कल and Apastamba. 


of this ved; will be 18 padas as state X 
| पाश्नमानी भवति | बौ. छ. १.८६. 


महावेदेस्तृतीयेन समचतुरखकृताया म णि to a square, with the third part 
“ The side of that area which is formed into 


" a. Śl. 1.86. i 

EcL S UL. be 1/9 x 972 = 108 sq. padas. 

Ths area Of the Sed a eae U Yt the side of the square during 
As it was not very easy for the sacrificer to Ma 
those days it or AME ssary to find out the "x 5 x dr 

n | id that the altar for HS Tti s ie. the corners 

ed "uds P f Ks should face the cardin dE Mee EE 
of the new cane will face the main directions, 2n its 
Sq. purusa. 

dari द्विपुरुषं arag कृत्वा क i 

* In the case of the Paitrki vedi (to be 


ü hould construct a square, 
in the Sakamedha parvan of the Caturmásyd, one $ 


i he centres of all sides. 
ive pegs at t 
Wo Sic: TR desired. (The area of the new square 


The lines joining these pegs form » Kat. Sl. 2.6. > 
So formed will be equal to one Sq: purus?) ~ 


Ap. 8. P. 83. 


^ 


रणीमध्ये शङ्कवः स समाधिः। का.शु. २.६. 
constructed for the Mahüpitryajaa 


DS E£££TTIII 11111111 


— Ge re TLE करचरण 7 7 ्॒तऊऊऊतक्ग्ण्य्त्फ्ग्ग्*ज 
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यजमानमात्री aga RAAR | बौ, झु, १,८३ 
** It has the meas 
Baudha. 8. 1.83. 


(1) To construct a square havin 
help of the theorem of Pythagoras or th 
of the square will be equal to y3, 


ure of the sacrificer (purusa) and is four-cornered ^. 


B an area of two sq. purusas requires the 
€ theorem of the hypotenuse, as the side 


(2) Moreover,the figare for the ne f 
Üj : w altar formed fe 1 ji i 
an area of one sq. purusa) with the help of the sqare flavins a Aai ee 
ede ues A to the solution of the general 7 TM eae, 
ypotenuse of a square wil d den 
MGR ill produce double the area of the square produced 


(F) The Garhapat. is ci 

tya mound is circular. 
and that of the Daksinagni is semi-circular, A 
inarea. Pp 994-Vol II-Part II from the Hi 
Dr. P. V. Kane. Foot Note 2249. 


If the area of the circle i u: —then 
^ - is to be e 
it is quite clear that the diameter of und n edad mure the 


is i र the semi-ci i 
Xie circle must be in the ratio of v2: jan eco Mee 
e theorem of the Hypotenuse. Ere? 
IV. Conctusion : Thus if will be seen that : 


(1) The construction of th र 
4 =e d 
easily produced : (a) with the help Cn र balls ee 


that of the Ahavaniya is square 
All these are about one sq. aratni 
Story of Dharma-Sastra by M.M. 


311. Z ed As formed with the use of 


De 
(b) with the use of the new sets of rt. Zed As, which 


were not known earlier, But 


(2) The construction of 
eo. th 
(c) Pitryajna vedi of both the Ea pots n 


applied them where required, ’ nl the followin 


दीधचतुरस्रस्याद्णयार D 
*णयाएण्जु स्तिय॑ज्यानी qui 
क्षेत््ञामम्‌ | का, झु, २.११ aco 


E two enunciations and 


नी च यत्यूधग्भूते कुरुतस्तदुभयं करोतीति 


() « 


KATYAYANA $ULBA SUTRA 59 


समचतुरस्तस्याक्ष्णयारज्जु्दिकरणी | का. छु. 2.23. 

(2) *Ina squares its diagonal produces an area, double that of its side” 
Kat. 8. 2.12. 

Thus the development and the manner how it took place regarding the 
theorem of the Hypotenuse is observed step bystep. Butthiscreates two more 
problems which are worthy of investigation : 

These are : To find out the beginning : 

(1) When thc Agvamedha and other sacrifices originally started, as some 
of them are dependent on the Mahaved:, it goes without saying that the Mahd- 
vedi was there first to start with. 

"1 e first sacrifice with t 
of an ha DE was to be added to cvery success 
the next sacrifice was to be performed, and lastly 3 

(3) The history of the three sacred fires. 3:02 

If this is neatly traced the date of. the discovery of the theorem of the 
Hypotenuse will still be prior to Baudhayana Sulba Sütra i.e. even earlier than 
800 B.C. Kapardiswami has generalised a method taught by the Su/bas for finding 
the rational rt. Zed As having given a leg. He-says ; ii Fk iain 

con :on is divided into as many parts as the num ० 
by din us GENET the added portion by half the ee portion; put 
the nirañchada mark by diminishing the added portion by one part. 


he basic citi was over, the addition 
ive citi, when 


CHAPTER 2 


Maintaining the three Sacred Fires ; 


History of MES them in the Progress of Geometry 


and the Foundation] 
to maintain five fires in thehouse. Out of these, three 
d purposes and two were for household: r है 

hapatya (ii) Ahavaniya and (iii) 


Early Indians used 
were maintained for sacre SAGE 
The three sacred fires are (i) Gar 
Daksinigni. » ^ 
The two houséhold fires are i) í 1 
The shapes of the three sacred fires and vee HE 
The ३९० the two १0 M use of the two household fires was as 10 lows: 


(1) करबिन्दीय व्याख्यां ४. १७ ipe 


Avasathya and (ii) Sabhya. 
se will be described later. 
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Apastambha $rauta sutra (4 7-8) says 
“६ अग्रेणा55हवनीये सभायां सभ्य; | d पूर्वेणाऽऽत्रसथ आवसध्य: '' || 


Dr. P. V. Kane in his book “The history of Dh ia » ites : 

OG : Svs armasásira?" writes: 

According to Medhatithi on ManulIl, the Sabhya fire is (ES EA is kept 

RE j the hall of a rich man for the removal of celd and for the diffusion of 
warmth.” 


The underlying idea of this emphasis on the worsh 
be that the oblations offered into the fire reach the sun 
which springs corn that is the sustenance of all beings 


ip of the Agni seems to 
that sends rain, from 


The attention of the early Indians was d 
of Rgveda ( 3,000 B. C. ). i: 
i Satapatha Brāhmaņa states that the alta 
in shape, those for demons should be circular. 
square or triangular one as stated by Satyasadha srauta sütra,* 
sag ütra, 


(A) Thefirstclear discription of. the Garhapatya as a circle of sd: 


oyama and of the Ahavaniya being a squ. 
Sata: Brah: etc. quare of the same size appears in the 


It measures a fathom ( 


wn to this problem since the time 


TS for the gods should be squrae 
And the smasana-cit should be 


5 vyàma ) in: dia: 
circular.* Mame) nag dianietsn at eed ee The Garhapatya is 
The altar of Garhapatya is ei 
tya is either a s : 
sq. puruga.* quare ora circle and measures one 


L BIN के हाल ANO ere E 1 
(1) SP सम्यो नाम यो महासाधनस्य शीतापनोदार्थमेव agq देशेप व्यवहियते । 


वृ. गो, कं, १५. CF. also A 

४ Pe आवसथ्यं तु ये चा A 
तेषां सभागतो afe: सम्य इत्यमि de eim fi NM प्रचक्षते | 
आप.श्रौ, ४.४.७, भ्रणाहबनीयं सभायां qeu: | 


2) चतु:सक्ति देव 
(2) चतु:खक्ति देवाश्च.... .... । परिमण्डलानि असुराश्र....] शत त्रा १३.८.५ 


(2) स्मशानचितं चिन्वीत a: कामये 
+ कामयेत पितृळोक ऋधनुया मि 

l i इयामिति चतुरस्र: परिमण्डलो 
T| (यथा महापैतृकी वेदित्त्यिकेषाम्‌ ) | अधि | T 
सत्यापाढ श्रो.सू १२.८.१५ ह), 
(अ) द्रोणचितं चिन्वीतान्नकाम इति द्वयानि तु ख 

| मण्डलानि च तत्र यथाकामी | सत्या, श्री, सू. १२.८ 
CO) व्याममात्री भवति | , , परिमण्डला भवति । iM 
शत. ब्रा, ७.१.१.३७ d 
(5) गाईपत्यचितेरायतनं व्या 


छ द्रोणानि चतुरस्राणि aR- 


. Wegen; परिमण्डलम्‌ | 


यायमात्र चतुरखं परिमण्डळ वा| आप.श्.सू.१६.१४.१ 


Se 
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On the East an altar having an area of one sq. purusa is constructed. This 
is circular.! t 
. On this point (in Vol. XLIII on page 307 in note 1 of the Sacred books of 
the East) the following note appears : 

** The (original square) Ahavaniya is laid down, but this ultimately makes 
way for the new circular Garhapatya hearth built of bricks and having the whole 
of this fathom for its diameter ”. प 

(B) Cinnaswami in his Yaja-tattva:prakáta states as under: 


गाहपत्याप्रेरायतन इत्ताकारम्‌। आहवनीयस्य चतुरश्रम्‌ | दक्षिणाग्रेरधेचन्द्राकृति | 
गाईपत्यांयतनमध्यात्‌ प्राच्यां दिशि पण्णत्रव्यङ्गुल मितायां भूमावाहनीयमध्यं स्यात्‌ । 
गाहपत्यायतनस्प andeat दिशि तत्संट्म्रप्रायमेत्र दक्षिगझेगायतनं भवति | 


(यज्ञतत्तप्रकाश, चिन्नस्वामी ) 


“The Garhapatya altar is c 
Square and that of Daksindgni a Se 
is 96 arigulas away and is on the East, 
Daksindgni is situated on the South-Eas 

"This is corroborated as under : ! UM 

‘ ? is a square, Garhapatya 1s round an ak si- 
nāgni is AS ixi Bro ara tis Moon”. “Vide Vrédha Gautama p.604 
by Jivananda), The above statement is from the History cf Dharmasdstra by 


Dr. P. V. Kane, Vol. II, part 1, p. 679, F. Note 1618. 


He further adds the following : ape An 1 4 

« Ga mound is circular, that of the Ahavaniya HES 
that of i HS semi-circular. All the three are about one sq. ८74207 in 
aksinagn astra by M. M, Dr. P.V. Kane). 


area", (Page 994 of Vol. JI-part IL of Dharma ; 
AR € e is most important in as much as it clearly states that the 


areas of all the three altars having different shapes namely, a square; a circle and 


a semi-circle; must be equal. 

i ion is not given 

The source of this quotation 1s no ; 

but almost all the known sulba sutras give the dimens 

and the areas of those are nearly equal. E E TT, 
(1) अपरेणाहवनीयं यजमानमात्रीं वेदि करोति । श्रौ, सू. ३.३. 


ircular in shape; the altar for Ahavaniyais a 
mi circle. The centre of the Ahavaniya altar 
from the centre of the Girhapatya altar... 
t of Garhapatya.” 


nor I have been able to trace it 
ions for the various sha pes 
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See the statement given below : 


- Gà c ——— 
Sulba sūtra arhapatya Ahavaniya Doksinagns 
A mG circle) {a square) (a semi circle) 
Radius Arca Side Area . Dia, Area 
angulas) Sq. añg. (ang. sq. arp ang, sq. ang. 
(I) Baudhdyana 12 — 4938 29 45218 345 4638 
34 Sd रः 
(2) Apastamba — — E 24 : 5 
(3) Katyayana 13} 572:566 24 A A d 
(4) +» 14 
" 616.73 24 ‘56 ३2०7३८ 40212 
(5) Manava 14 1 yay. 2 2 
yava > १० SEA ss aep M 56 19} 591 


iven b 
(3) Measurements are given a विश a ०८0, 
ommentator 


give, a 
(5) Measurements are ei ach, Vil—Verses 37 and 38 of Kat. Sl. 


The mentio 


Rgveda also, r 

The science of Śulba ” says: “ Hence ! 

S 18 of the circle and (2) The 10:22 
MN its simplest form) are as old in In 


seems that the problem aaa pe « 
h € squ 
as the time of Reyeq EO (atl 


Burk (the tra 


nslato 
shall only emphas; T of the Í «f 
the time DS fact that a ae Sulla sütya in. 1902) EB in 
“प Ti NOR ns 
the dn (although LC how to EN id SUM aaa ins P 
e place occupi tive meth € problem of the € 
i pied ods) » 4 
was in the hal] called p, = by these thre )". "nudi 
Similar inst Tai nd yarn t © Sacred fires, in the case of the Mahar? 
ances ; z 
and the . SOL Co, : 
वय ie Ansforming the acting à squa ;Q are? 
PY. © 1 smasana citi n to Circle are’ first of 74 sq. purusas um 
de Circle, SC area js of A T there, Dhisnya may p a 2 
and that too equa the area of a १. Purusa may be in the fF 
á Qual to on ९, y 
1 e a af 
This Very fan Another, ° ? SQuare anda semi-circle was neces’ 


aid the foundati 
ndation of Geometry i 
in India, 


EO ME 
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CHAPTER 3 


Squaring the Circle or Circling the Square 


All the sulba sütras deal with this problem. The problem is to provide a 
square, equal in area toa circle or to draw a circle equal in area to a square. 

This problem has attracted the attention of the greatest mathematicians of 
the world and it is still eluding them. Ramanujan, the greatest Indian mathe- 
matician of the present century also tried to solve it. 

It should be noted, that on the circle, the Greek mathematicians of this 
time had done very little work of any importance, 

As early as in the time of the Greek mathematicians circle squaring occu- 
pied the attention of non-mathematicians. ` 

In the year 1775, the Paris Academy found it necessary to protect its 
officials against the waste of time and energy involved in examining the efforts of 
circle squares. lt passed a resolution recorded in the minutes of the Academy, 
that no more solutions were to be examined of the problems of (1)The duplication 
of the cube (2) the trisection of the angle and (3) the quadrature of the circle, etc. 

In the earlier part, this problem was set back in-the West, due to the back- 
ward condition of Arithmetic owing to the fact that the present system of numeri- 
cal notation, which was invented in India, was not known to the Western world. 

This problem necessitates the knowledge of the following : A Area of a 
circle. (b) Area of a square. (C) Relation between the circumference and the 
diameter of a circle, which is known as v and (d) The value of irrational or 


the surd viz. : /2. 
Ist Problem: To turn a square into a circle, 
(१) ware मण्डल चिकीपन्मध्यादंसे निपात्य पार्तः परिलिख्य तत्र यद तिरिक्त 

भवति, तस्य तृतीयेन सह परिलिखित्‌ स समाधिः। का.छ.३.१३. 

(अ) ag मण्डल चिकीैन्‌ मध्यात्‌ कोव्यां निपातयेत्‌ | पार्वतः प रिकृष्या- 
तिञयतृतीयेन सह मण्डल परिलिखेत्‌। साऽनिध्या मण्डलम्‌ | 
याबत्‌ हीयते तावदागन्तु | आप. श, ए. ४९-५०. 
(ब) aya मण्डल aiana ध्यात्‌ प्राचीपम्यामातयेचद ति सिध्यते तस्य 
ge तृतीयेन noe परिलिखेत्‌ । बौ. शु. १.५८. 


orm a square into a circle, draw half the diagonal 
then with thisas radius draw a circle, 
that lies outside the square, describe another 
al in area to that of the square”. Kat. SI, 3.13. 


«Jf you desire to transf ] 
from the centre towards a Corner (arisa), 
Then with 4rd part of the radius, 
circle, This circle will be equ 
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Let ABCD bea square. It is pro- 
Posed to draw a circle equal in area to that 
of this square. With radius OA draw a 
part of the circle APD. Bisect AD at R 
and then extend OR to P, a point on th 
circumference of the circle. Divide RP 
the Part of the radius, which is Jying out 
side, the square into three equal parts- 
Then with the third part of this RP, added 
to half the side of the square as 18407 
describe a circle. 


Let 2a be the sid 
which will bc equal in 


© of the give 
n square : 3 
area to the rae ER T = the radius of the circle, 


AD = 2a. QR.j 
^ OA?=OR2 4 AR. ES PUE AR=RD=a 
X mu + ६०५. hae - a and OQ — r. 

Now OP ZOA = 3). M ? OA = vza. 

९१ - 09 _ E 

त oR = Do SMS 

Ao ECE (४2- 1) 

= R+R 3754 tla (५2 
754+ -> ( 2 1) 
3 2-1 


The valué of r as arr; | (1) 
unless and until the y arrived) at in x. 
४ alue of n (1) aboy, ; 
How the value of V2, an irrati nal h Cannot be finally determined 


S der; antity, is found out. 


another article, The b Dcien H ndu: P 
* value Oi AUD by th H d 5 : 
१/2 2 14142156 tained Is os Sent indus D gue | 
Now rz zd 
» ० |: i (2) 
+ (1) 


ay a 
hs (14142156 _ 1) 


Ma Y 
5113 i PIs Sa 
8a, +a x 0:13807186. 


SE es 22 


T * 01388) 


KATYAYANA SULBA SUTRA . P 65 


= 3:14159 x 1:29a2 i 
= 4:0526511a® - ie (3) 
Area of the square = 4a? E^ (4) 
The area of the circle is greater by 00526511. . : 

This is more by 1:25%. Here both the values of 77 = 3:14159 and the value 
of /2 = 1-4142155 are taken correct upto five places of decimals, in arriving at 
the area of the circle as desired above. 

Let us try to find cut the value of 7. 

The area of the circle = mr? = na® x 1:138* 
= 4a* = Area of the square, 
4a? 


4 
लालन | कक F 20: b e 


In the Apastamba gulba sutra (pp. 49-50) the words Sa'nitya mandalam 
which are already there, were omitted while discussing the above. Similarly, the 
commentator on Jaudhayana adds the words to his sūtra, Sa’nitya Mapdalam. 
Similar statements are made while transforming a circle into a square, 1 will deal 
wita these statements later. j 
2nd prebiem : To transform a circle into a square. 


(A) मण्डऊ चतुरस्रं जिकॉर्षन्‌ विष्कम्मे पश्चदश भागान्‌ इवा JEI: करणी | 


का, झु, ३.१४. 

qug aaia चिकीन्‌ मिष्कम्मं पञ्चदश भागान्‌ कृत्वा द्वावुद्धरेत्‌ | 
त्रयोइशावरिष्यन्ते | सा5नित्या FOAL! आप. थु. ए. ५१. 

मण्डल चतुरक्ष चिकीर्षन्‌ | अपि वा aaa भगान्‌ कृत्वा दवावुद्धरेत्‌ AIS नित्या 


चदुरस्रकरणी | बो. छु. १.६०- 


i ing a ci ivi diameter of the 
"A us of squaring a circle, should divide the 
Meus hd two parts, the remaining portion (18 parts) will 


circle into 15 parts. Kat. Si. 3.14. 


form the gross value of a side of the equivalent square ”. 

If 2a = The side of the square 

and d = diameter of the circle, Then 

B M HC 
as per above rule, 2a = d- गुड d ora-r- 75 r 
and, s a= 0879781. 

As 4a? = rr’. 
Substituting the values of a and 1 
We have — 4x(0.87978) * r! = 77. 
६४...5 A 


y arrived at as above, 
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z = 4 x 0-7740128484. 


,= 3 09. (6) 


(B) A second method for the above is suggested by Baudhayana only, which 
is as follows : 1 


मण्डल aga चिकीर्षन्‌ विष्कम्ममष्टी भागान्‌ gar सागमेकोन त्रिश्शधा PRU 
छाविशसतिभागानुद्वरेद्‌ भागस्य च पष्ठपष्टमभागोनम्‌ | बो, झु, १.५९, si 
“If you wish to transfor ee in vide its diameter inte 
s toa square, divide its diam 
dos s then ED one of these parts into m and subtract 28 of ष्ट 
€ Sixth part (of th 1 Mc 1 ar 
UNE MS dion) less: the. eighth PE 
2 aad Bo, 8 8 
Sgn Ai $296 829.68) ^ 
C$ 24०७ ०-५. _ d 1 1 ' 
MES ces. (6:65) | | 
Where 7 is the radius of the circle. - 
० 2 ot à 
He en) 
=r (1 --t 1 1 
8 829 - 85g + 
= r(1-0125 40 
a 7 (1 - 0:12022) 


Since d.= 2r, 


ard 
6829.8 
004 — 0:0007 + 9.00008) 


= 0.879787, 
ow the area of the Square = are i 
Ag a of the circle, 
Substituting the value Of a in th j 
eo 4 x (087978,1 ia u^ 
D omm t = 4 x (0.87978) = gt Y 


fio = 3:09. 
diameter is d 
Still nearer!” 


If HOWEVER ** thi 
above) the result wil be 
value, À 


Mie : ni T stated 
ded into 13 parts (instead of 15 25 " gm? 
+ The Màn a $u]ba also gives t 


MT c क्ला iG "qni: 
तदुक्तं वातिके धब 


THI नां बा. पणान्‌ कृत्वा दवौ त्यजेत्‌ | 
T) e 1: B 1 ; ¢ 
ki WIRE aay wg? atr बदेतु | ` jai EU 


रति॥ का, झु, सू. aaa T 


“current, for many centurics, practic 


-ly, they will mean ° exact’; in my © 
; » 
‘mean as ‘‘ approximate - 
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Since 4a? = zr? À 
4 x (0:88)! * 7? = rr’. ~ rn=4x(088 . = 3.1604 .. (8) 

When Dvārkānāth Yajoa, a great commentator on fulba found that the 
value arrived at from the different solutions given above by the D d kn 
approximate, he tried to improve ‘the same. He ultimately found the value, ० 
क as follows: x = 3:157991. ABN 

The values of x as given by both Mánava (x = 3-1604) and Doda and 
Yajvā ( = 2-157991) are far better and nearer to the value of == 3.1415 as 
algae at present. The value of x = 3.09 was arrived at by the Sulbakaras. 


The value of x was however, still being improved: 
Aryabhatta in his Aryabhattiya gives this value as :— 
८ चतुरधिक रातमष्टयुण द्वाषष्टिस्तथा सहस्राणाम्‌ | 


अयुत द्वयविष्कम्भस्यासन्नो वृत्तपरिणाइ: || आप. झु. सू. प्र. ५३. 


at tat 62832 = 3.1416. This value is correct upto 4 places of 
states r = = b 
र i roximate, 
decimals, And still he knew that it was app dd ; i 
X ae ; bson in his book on “ squaring the circle” published by the 
Camb x Moe Press in 1913 states that the values of w, even though these 
wi (ios be quite different from and greater than 3, the value of x —3 wa 
nae ae ally all over the world, The values of x 
7 ge from 3.09 to 3-16. 

derived from the £ulba sütras (ange ) 

II. In some of the statements made in the sūtras above, while transform- 

5 n 


ircle i are, the commentators on 
i i ircle or @ circle into 8 squar o f 
ing a square RU E LM add the words s@ nitya which means that. the thing 
TE का the rule which means that the thing is approxi- 
is exact or Sa’nitya 
mate, . 
This meaning of these two w 
or written—: if read jointly their m 


o: ds used depends on how the words are read 
eaning will be ‘approximate’, if read separate- 
pinion, the words should clearly be taken to 


asons are quite clear : n | 
id important point to be discussed in this regard is (a) whether the 
a n d Mns e the area of the circle as determined by the general rules 
rea of the squ र i 
quoted above was exact or approximate. 
it hinks that the. values obtained are no doubt approximate 
ne: ur vr e in the text, their meaning in one case must be taken 
ut from the way & 


F , à > 

h tq and ‘approximate’ as per Baudhāyana’s 

. , ording to dpastam'a 3 - à À 

a A i rS us os of constructing a circle equal in arca to:that of a square 
ommentator, 
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While in the case of construc 
both Baudhaya.a end Apastamba 
only ‘approximate’. 


circle, 


ting a square equal in area to that of a id 
agree that the result obtained as pert 


Let us now turn our attention to what Mr. T L. Heath has to say in thie 
. n c : en : 
respect. He says this while discussing the value of V2, which is less by 1156 
according to Dr. "Thibaut, 


Mr. T. L. Heath furth ८ ‘He was Jeaving 
ut of account the small fraction WW su ak the object was purely 
पक्क i 


to regard as accurate, Thus 

equal in area to a give 5 
observes that it Bives t 
Square equal to a circ] 


1 square astamba himself gives a construction for a €^ 
he ie Neh 55 equivalent to taking m = 3-09 a 
© which he circle * exactly. While his construction 
equalto = thi equally calls ‘exact’ makes the side of 8 54 
15 78 of the diame 
ter of a circle, 


of 8 
0815 


There are two problem 


solutions are identically ste 3 before 


3 ir 
the Sitrakiras. The problems with the! 


d b al E 
AUR Y all of them With the following exceptions * 
P €qual to à Square A square equal to 3 circle 
Abastamba Approximate e 
TO Comman eima 
*¢ जाला 
P ommentator es that itisn Ee ee 
past : i " 
He f ee ne into the field after p 
. He follows in his f 7 Baudha 
dealing with the 2nd ATE DEDE and quotes dyana. pot 
If the meaning is HR astamba i Same as * approximate fb ead 
E sucha Statement js n to mean a me Words Sg nita whic (277 
in the solution a à Dot know, “ed above what induced 474 ove’ 
blem by taking t n à i 


is 
he si Mà . * means that sno im 
Side of the i nava improved there wa (E pro 
qu ua the solution of the 54 circ 


5 ti n lto 
writing on the Ko is १0 ordi th of the diameter of the F 
ts simple, It js thi Subject of Ing to Aras d Mand 
the rule wag « i is that bu d Come for ard amba why shoul f st 
only approxim act but d a never thou i to improve it ? ThE tion 0 
ate. 16६, ao ght clearly n ent of Saying that the 50 tw 
S Those who a ec 5 the state th atthe solution as foun 
ee language o here lies the mistake ? (18 
"ten continu n f in 
while writing Witho © Manuscripts written ^ ge 


119066 aft 
Printi titing | €T sente i cript [ 
ing. 1; ae v 2 in the Ta rest 
evident th tely as js done 2°" prO 


f t 
trefore, that the first W 


à yt. 
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‘the Apastamha ४४1७2 sūtra while copying from the manuscript must have written 
‘the words Sa nityd separately instead of writing them Samityg jointly as one- 
. Word and hence the mistake in translation. 
In fine; it must be admitted. with whatever limited means at their disposal,. 
:the early Hindus, say about 3,000 years back, were able to find out the following ६ 


(1) Area of the circle equal in area to a square approximately, 
(2) Area of a square, approximately equal in area to a circle. 


circumference 


(3) The relation between dizmeter 


. Dow known as 7. 


(4) Ths value of the irrational or surd viz. y2. 

Re: The last item, please see article ‘on the value of /2’,written separately - 

III. Baudhayana has laid down a rule for transforming a circle into a. 
Square. This rule is not stated by both Apastamba or Katyayana. The rule wil 
be restated here and an attempt to show as to how the rule must have been: 
arrived at is given below in the words of Shri B. B. Dutt and Prof. L. V, Gurjar.. 


"The rule is : 


«If you wish to square a circle, divide its diameter into 8 parts. Then. 
divide one part into 29 parts and leave out 28 of these; and also the sixth part 


(of the preceding sub-division) Jess the eighth part (of the last) '*. 


Thus if 2 a denotes the side of a square, equal in area to a. circle of dia— 
meter d then: 


7 d 28d d d ) 
A) ge (is 7 78:29 ) 5 leen 82968. 


HD) 
or 2a = 4-६7 † 899 7 829 (s 6:8 
Sinced = 2r where # is the radius of the circle. 


r 16 r + 1८ 
४२37-65 tg29 829.6  8.29.68 | 


This resulgwas probably obtained from the previous one by inversion. 


r= (25 ४2) 


In giro MN. 
^A 26 न ठप उठ 


SAS 
Substituting the value of V2 VIZ» 458 we have 


_ 1224. 
24 1393 


d 
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(A) Prof. Thibaut tries to gi i : E 
3) 0 give an explanation that is based upon ^j 
work of commentators of a later date (Asiatic Journal of Bengal 1875) *- 
Baudhàyana assumed a = 24 Gngulas. l ; 
^ 5212ai 
5 ñgulas = 12x24 = 408 tilas. 
Now if a is the sid» i 
€ sid: of a square, its diagonal will be = ५2११. 


उ the diagonal = ४2" \ 
0 T ($+ vz) or -4 


34 
= l6 aigulas and 33 zilas. 
34 - 12 = 4 añgulas and 33 zilas = 169 tilas. 
em Cs 
Po The radius of thecirclea 1 /a: a Ai 
m: uere gets 
tilas ` 


1- 
x 3 
Tu In other words į : र | 
11 the si 
the radius of the circle 12 the Side of th is 4 th 
SUI की Circle is 464} tilas, B E Square 408 tias long, ‘the 1078 ole 
nd half the side = 122 Y avoiding fraction, the radius of t3 


ith of. 1393 = 174 this mult pl ed by T= 1218} 
5 i In Ipli | 
Difference between 1224 -= 121६६ = 5k ectin£ t 6; 
Dividing 174 (Baudhayang tal es 174 ead of 17 l | 
' à 
व Inst ; 


16itssi t more Jiki ; s 
1/8th of 1/6th Pow Part We get 5 ii Binaconvenient) {by zu 
st ret em c प” 
er Words; 
8* NDS i 
(due all M G o 1 
owance made fur the neg] 8296 + 829 63 of 1393, 
(B) In the opinion ce ted 1/8), 


n of C. 
1224 antor b रं : 
1393 = + ER Ms series Was probably obtained thus” 
The tass te Margot m 41 
negle eine IS near] ४26७ > 530 
Blected as bein Uy U/3qen 68 8:29:6:8:1393 ay U 


g compa f d 0 
tatiy the 
ely small, term preceding it and 50 


FH म A MD ence We get ; 
(1) Both X. 

a 

Apa. 8. P. 27 and a 
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(C) Muller conjectures the procedure adopted to have been as follows : 


3 " E xpo um A 
FE KF 2 c MG 
0... à 
MUTE 
SD it - 2 t 
29 - 34 58 - 34 
: iG i 
Since —2 = iy 7 1234 
$E E | 
TORZA 7+44 
51- 34 ie. 
ae EXER AY = whl 
58 - 41 58 - 31 » 
1 E * 3 
1 z -3 
7 tag 1 Sa : 2» 
Q 34 = => X T MS न 
NE Der D A ET 
- 34 3 ih 
EU 110 100 
3 2-३ 1/1 _ 347 3429 
aaie a N 
58- 2 - 34:29 3429 J> . * 
34 Mns : 
1 gi OURO - 
10 2 5 «ugue UPIL 1-5, 
5473629. nib NG meron cun 
E 2 I. 34- 35 ey 
2 - 3429 22 à ái 
4 2-56 
ir = 7$ qo = 34 - 59 D. 
34 - 55 2 
Thus we have: | 224l 
A A mu 1 1 3) 1 407728 
8 i i EN ra A C rs — 97 8 1 
eM s हुक (6163) ESSE SOL 
25 »2 e A R^ 
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The fast term may be neglected as being too small. 
$i mmo dm d "n i 
9 tocco eae 669 (e - ex) 
7 d d d 
a sdt- -l क्ट 
$^^329 5०06583068 


n t) Now let us see what Prof Gurjar has to suggest about E procedure: 


: To my mind it appears that this is 
might have arrived at such a wonderfull 


-same value of ७ in both the cases, 
The logical interpretation 
There is no need to take a 


ayani 
not the method by which BaudMy E 
Y accurate result in consideration 9 


must have been as follows B 
Square, whose side is 24 angulas. 


For d= -$ (24 v2) 


d [í 
ems eee a ) 

2 3.4. = = 
a _ 1224 434/ = 1224 
d 133 - 


To generalise this rule ; | : ¢ 
Baudhdyana then found the pres "etia to express 1224 in terms ०13 


he gr i tr 
both the numerator and the und Possible integral number that would ON ig 
number divide 1393 by 12 rh 


ator givin : 01817 
24 ving small remainders, 100 

measure for the two ०७०७९ and the Iemainder 15 169 the ossible com ne 

‘quotient is 8 and the remi o 23 and 1224, 11 1393 in diveded by 16% 
is 7 and the remainder mainder jg 4], While 1224 i T 5 क he १४ eat 
lowest value by keepin ig In the first case to iam x va er n 
remainder to its lowest vape "११६ 8 and i, corne TF reducem 
measure would be 174, eod keeping the Perr cond ०270) to 7 o 
Since 174 x g । 
E = 13५2 d 
pre ७6. Thu ater reminder left is 1 and 174x 7 = 1218 id 
» Ft ivi 
served ther Cr A 11,172. 17} and iy ana must have by turn on it 
fore it 18 easily ४०९४७७) e, is Process ; and stopped at 174, 1८८” 
minimum remainders, Thus Bangg. volves sim|pe division aD! igor fof 
i “Yana obtained the maximum divi 


224 in terms of 1393, Thus: 


| 

224 ply to express 1 
) 1802) ; SM 

mss १० qs 4 


BU pos 20 +~ 
174 8 + J 8 8 29 
6 29 + 6509 


^ 
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1 
RE 116 aH ———— 
TENIS ( MTR हळ) x T ) 
» G à es) i ( ji m TN UK IE GE 
"adnata . 
i ined by simple division 
Now the value of the factor | 1 , 1 5 ) is obtained by simp 
6.8.29/ . 
asin. 
ME l-z? 
ltx à 
1 NU J (5 ) 
dr tI T 7176529 GE 5) 68.29 
1 + Gea 


ri 1 bal 
a E 
d = (1-3 +829) 6 8:29 
i glected as they 
igher in the second bracket being ne 
T ETE ng use of simple division, the Stra- 


are small. 


bserved that by makt th 
ka aan शिका Beil Theorem with the -ve (negative) umt iniex, and 
ras made use 


l is less than 
à T s the argument Ww 
they were perfectly jusititied im doing so a JOY 


his process is based upon ordinary division and as such it 
is 


unity. Throughout, t 
is easily suggestible. 

Thus we saw four diff: 
ing the procedure that must have been 
rule he framed. 


Now, before concludi: 


t statements from four different scholars regard- 
vn adopted by Baudhdyana oclore stating the 


ng this article, I would like to place oa a record 
3 j : These are: è 
Thiba n the same subject : T. 

f o Is 00 Dr भांग tals are he says: “But [ 
dee eae transforming the circle y» S EI. 5 ae a 
ama x rd hould not be justified in giving to x WES Me 
e d Nds ds ^Yavadd hii) atej Stem IO his point to so many 
PUN ms MY ०1 his method and not superior in this p 
satisfid with the accurt : 

ircle squa a imes . , 
circle squarers of later t 10000 Er PPM MANET. rust 
a of the circle with that of the square,But such 
re being framed by the Sitrakdras. 

: he area of 
jing the side of the square t 
ardi nd rule for 1967 S 3" i for turnin 
ese d F fa circle. Dr. Thibaut Wem * This rule à ud 
which will be «qual to that of a el ding rule for turning a square 1 


rece र 
i i j Tevere ONSE ression for the 
का nde ES remarkably accurate numerical exp 
acircle, It is based on 


uare". He further adds : 
relation of the diagonal of datum of writings ca 
i stom of ihe ८ 
*५ According to the custo ; EAD 
which the result was obtained 1s uot st 
K$..6 


i a e 

Modern circle GENE b me 

are 

problem was only to equte me s 
was not the case when the 101८७ 
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Thus, the length of the side, obtained w'th the help of the above expres- 
sion of Baudhàyana will be more accurate, of a square, the area of which will be 
equal to that of a circle. Since the value of y2 is approximate, the value of the 
side of the square based on the value of y 2 will also be approximate. 


It took more than a century and a half to establish the fact that the values 
of J2andr arc incommensurable and the same cannot be exactly determined. 
This was when all sorts of facilities were at hand. 


Now 3000 years back, when the 3ulba sütras were prepared by Baudhāyana 
and others, they noticed that it was most essential to determine the value of the 
ratio of the circumference and the diameter of the circle now known as x, as wel! 


as the value of the diagonul of a square (2 ) if it be necessary to transform 8 
circle into a square having the same area. 3 


To this end in view, how far they succeeded in their attempt is nO . 


thoroughly understood. It js no use, therefore, to belittle their efforts on flimsy 


grounds. On the other hand one must appreciate their efforts and give credit 
which they really deserve. ह 


The following information is given by Shri B. B. Dutta. 


The value of x quoted by Aryabha 


र ttal, which was x = 31416, given ४7 
Aryabhettiya is already quoted. : rS शा give 


Lvàrakanat], must be posterior to Aryabhatja (499 A.D.) whom he quotes- 


He proves with the help of illustrative examples that the methods taught in the 
Sulbas for the Squaring of the circle and vice .versado not lead to an accurate 
result as compared with that obtained by the method of Aryabhatta. 

If 2 a be the side of the s 


[७४४४ equivalent i ; hen 
according to the £u]ba. q quivalent to a circle of radius 7, t 
a 
T^ at--(v2-1) "T a (1) 
= r , 7 r 
CENT RE ee 
7-8 *829- 5556 † 82963 : d (2) 


These lead to 4 = 3.0383. -.3-0885 respectively 


Dvarahanath Yajcan amends them to :— 


1 
r= a +> (v2- 1) (1 =e) 
TF 7 Ld 
CC पर जन e न 
.8 * 8297 7 5396 825«3) ( m 13) 
These will work out to r = 3-141109 or 3. 157991 
५ Thus it wiH be seen that att bei 
(approximate) value of x in late fou oe 


ults, 


find out the accurate 
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Extract from the “ History of Philosophy : Eastern and Western ™ (Article 
७7 Geometry by A. N. Singh pages 434,435 . iis: 
Value of x : Although the Greeks were great geometers they did EU mee 
: x i fr: à e 
in finding a good value of x. Taey were content with the value of x; = 2 


Indians however, acquired better approximation to the value of x and as carly as 
A. D. 499. Aryabhaşta gave the value. 
62832 _ 3.1416, 
= = 70,000 ^? 
The values 22 and 355 have been used by Indian Mathematicians but 
7 113 


were not popular. The value of x = v10, because of facility in its use, was 


preferred by some. 


Tae value of r = 355/113 has been u 
this value probably under Indian influence. 
® correct to nine or mere decima! places 
maticians found better approximations to 
Of sides of an inscribed regul r polygon. 
they used inflaite series for ih: purpose. 
European mathematics tis bot certainly n 


sed in the Dhavala. The Chinese used 
Later Indian works gave values of 
In the beginning the Indian mathe- 
the value of z by increasing the number 
Later on in the 16th and 17th centuries 
Both the above methods were used by 

nuch later than they were used in India. 


CHAPTER IV 
agni t to find 
Fixing the Position of the Daksindgnt oF à crude attemp 
४ the Value of Vr and 4/5 
, 2) Ahacaniya and 
The three sacred fires are : (1) Garhapaty4. (2) 


43) Daksinagni. s described in three different ways by 


Th "tion of the Daksindgn i Monon 
Bi TO AE different ways by both A pastamba 
dha) ana rents 
Let us first of all di: cuss first t 
ago: 


he three rules given by Baudhàyana. These 
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आयाप्रतृतीयेन त्रीणि चतुरक्लाण्यनूचोनानि काग्येदपरस्योत्तरस्यां श्रोण्यां गाईपत्यः 
adis द क्षिणे ऽसेऽन्तरह्यपचनः पूतरस्योत्तरेऽऽसे आइत्रनीय इति | बौ, शु. १,६७ 
` « With the third part of the length (of the distance between Ahavaniya and 
Garhapatya}, he is to make three squares touching each other. The place of the 
Garhapatya is in the North-West corner of the Western square, the place of the 
Anvaharyapacana or (Duksinagn: is in the South-East corner of the same 
square; the place of the Ahazaniya is in the North-East corner of the Eastern 
square”. B:udh $ : 1.67. 


Similar rules, though worded differently, are given by both Katydyana and 
Apastamb.. These are :— 


अपि वाऽन्तरत्रिमःगोनया रज्ज्वा qai anaga कृत्वा श्रोण्यामम्रि:। का.खु.१.२९० 


“ Or else, after having made a square, by a cord, which is reduced by a 
third of the distince between the G@rhapatya and the Aharaniya and which lies 
in the exterior half on the East sid- of Garhapatya. One should place the 
Laksindgns in the centre of the South- West corner of this square ".Kaàt : Śl: 1.29. 


दक्षिणत. पुरस्नाद्वितृलीयदेशे गार्हपत्यस्य नेदीयसि द ANARA | 


आप. झु पृ. ६५. 
“ On the East of Gárhapatya and at a distance of Vitrtiya, and from the 
line joining the centres of the two sacred fires, on the South is the place for the 
Dakgmágni". Apast. Sl. page 65. : 
Fig. 37 is drawn as per rules quoted by both Bay thayada and Apastambae 
Fig, 38 is drawn as per rule stated by Katyayana. 
A = plaze for Ahavaniya, G — place for Garhapatya 
and D=place for Daksinagn. 
A B Fig 37 is formed by placing 
three equal squares side by side. 


Fig. 38 is formed by placing a 
smallsquare just touching a bigger 
one. Then the whole figure is divided 
an into two parts-One a rectangle ABDC 


(formed by two squares) and uare 
८080. PAL 


Fig 37 
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- The diagonal AD of the rectangle ABDC will be equal to. /5. 
^ AD? = AC? CD + AC =2CD. TURN 
= QCDy CD? 
= 4(CD? + CD? 
= 5 CD? 
The diagonal AD = y5 + CD. 
Similarly the diagonal GD of the J CDEG willbe . 
GD: = CD? + CG? = 2CD*. Á 
GD = /2 : CD. 
Thus if the value of the length of the side of a square in the above case js. 
known the values of V5 and y2 can be easily found. 


Thus by making use of the sign of vitrtiya (lke the sisn of nirafichana)on 
the total length of the cord and stretching the same on the South for fixing ths 
Place of Dahsind gni. it will be seen that an attempt for finding the values of the 
two surds /5 and v7 was made, 

. — The distance between the centres of the Ahavantya and Garhapatya is 
8 iven as 8, 11 or 12 prakramas by various authors as under : . 


आहवनीयोऽव .... .... METAAN, . . ,...गाईपत्यात्याश्वमुद्दरन्ति। २९ 
ते वा asig विक्रोषु आदधीत ।२३। एकादरस्त्रादधीत ...... IREL 
द्वादशस्त्रावधीत | २५। TAAL (१.७.२-२२-२५) 


^ ` त्या. वा | 
( अ ) पुरस्तादाहवनीयस्याष्टासु प्रक्रमेष्वेकादशसु IA मः ; 
क का. श्री. सू. ४-८-११- 


g E l 
ape 
सत्याबाढ. श्रो, स. RR- 
जन्यस्य E 


( ब ) asg त्राझणस्यैकादशसु राजन्यस्य ददेश 


! तमू | CRIT रा 
(क) तस्मात्‌ प्राचीनमशसु THAI ब्राझणस्याहवनीपायततसू. s 


> ` 2 23 k 
[Z3IH वस्य आप, श्री. सू. ४.५९. ४ 
BAG वर्यस्य | avin Baudha.Ś. 1.66. 


uw 1 ‘al 
Similar statement is made by Baudhayan? f the Vitriiya mark is- 


2 ‘deni use O 
Now to Bi ५०० ण e the position of the Daksinagns 
* Let us see how the same is used. 


= aaa: | 
SES राजन्यो दरु 
(1) अषु प्रकमेष आह्मगो: AnI बौ. थु. १०६६८ 
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अपि. वा गाईपत्याइत्र्न' aquevt* Taal Tal गा ágvp «8 सर्म दा भागता- 
गम्तुकमुपसमस्प समे ay faasa qe ag aT पीगयार्ठ qot करोति l METIA- 
नीपयोरन्ती नियम्य लक्षणेन दक्षिगाउय यम्य लकणे seg निहन्ति तदक्षिण/प्रेशयतने 
भवति । बौ. झ॒. १.६८. 7 


८० Or else divide the space between Ahuraniya and Gar i i 
pais parte, adi 1,6th or 1 Tih part (according to the AA Pn baud 
Prefer and divide the whole into three parts; then m:asuring fi h le 
standing at the 8 st end, make a sign at the 2nd part of the oe ee h a 
ends of the cord at the poles marking ths ceatres of tie Garh ; were Po i 
piya, stretch the cord towards South taking it at tne Be CERA and ura 
spot where thc mark touches the ground. This is the pl T po Smp 
Baudh. 8. 1.68. ER 


Exactly similar rule, slightly diff | is gi ; 
‘ eee y differently worded is given by Apastamba' and 


In short in this case, the len 
: gth of the i ; 
the distance between the centres of the का ae is equal to 
d 000. 1/7th and the total length of fe Fd is SUR 
ms 7 apni ^ ii three equal parts, A inark is then made ee Pe de 
Gf lie second part) This mark is caillcd vir, on this lengiheae 
779१. 


Now taking the distance between 

í the centres of Gg 
F pis and. 12 units and then adding 1/6th oi ne pause cant Avene 
qo, find out the values of Vd and y 2, above, fic) bs 


गा a el Ij 
(1) हपत्याद्दववनीपयोरन्तर FEM षड्धा वा संविभज्य ap 5 
आगन्तुमुपसमस्प ud $4 Pras i x S "H सप्तमं वा भागम 
` ययोरन्तौ नियम्य उक्षणेन द परस्मि्ठतीये sad कृत्वां गाहेपत्याइवनी- 
TA ठक्षणेन दक्षिणा ऽपायम्य निमित्त > 
afama | भाप, झु, ६६ ae 


(2) गाहंपत्याहवनी- योरन्तरा 
va: : US षढ़ढ़ा सप्तधा व ५ = 
गेन afi E 1ऽगन्तुसमं त्रेधा fans qu- 
, ` टक्षणेन दक्िण।ऽऽयम्प aferala: का ग त्रेधा विमज्यापर fagi 
° Be ०९७७५ 


fA) i From Fig. 39 it will be seen that 


(b) If AG = 11 then 88 per above. ` 
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° AD = _ ४३-०० or V5 = fer) 
GD &v¥ "09 ००.४४ e en 


(2) WAG = Stem as per above 


rue _ M R 
AGE 8xAC EA = £ D 
^ र : 
cG = 0925 t 


Fig 39 ) x 
AA 8 1. 28 
AD= Be =% and GD = RE E 
3 AD 55 3 7 =| 2335 JI E ५ vs g (ly 
“vs ecp "955595 2 we 
p 29 3 LM. c7 B 


and .. = 
Y (rs 


i ~ 


11 
yp Rer 


i 3 PAX 


AD. 
४ ADE v5 DNS 0. 


GD 
and GD = /2.CD ० <= « 


11 TESORO acp í | 
AD+DG = ll+G 5 6 à | 


^ 1 ग्नः T 
s AD ० 5 ४6 = pand DG = 3% 6 = 18 AN | 
£ i j a 0 
" LO 


7 3 EO A 
and ५2 = Dag; NE | 
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() -IfAG = 12 3 : 
CAC = 12x =38 and CG = CD = Eu =4 


14- 
AD+DG I+ 42 514. ADS Mx } = S andDG = 14 « ३ = 5 


28 7 Mo. 9 
~ ४3: 3*i- y and y2= g "m 
~ v5 = 2,333 and v2 = 1°1666 as above. 
2nd Method 
(B) When the measuring cord is increased by ; 


७) WAG = 8 (6180 = Sand CD =% 


3 
! 8 64 "ET 128 
AD+1G=845=2~ » = Rs 
SOT ya sgt = “of 
NA 64 5. _ 64 
and DO c aa aa 
( 128 3_ 16 i - 
à A oy$-Aa xg $ = 2.2857 36 y 
and /2 = aS 019 TES 
ndy? = 4x4 = 7 = 1.14285 at n) 
(b) If AG = il then AC = z and CD = 11 
ह (आए ENS 88 2 _ 176 
AD«DO = liec 5 व “केन्या yE 
SES eS tre m ; 
and GD=, x3- 5 
5 an sel bl sane wiles SC 
«& ४5 =x qj = 22857 ird P M (1) 
5028४ 8४ 8 | 
४2 a तु» = 7-114285 (2) 
(c) IF AG = 12then AC > ? and CD = 4 
AD HDG / non EON, 06 02.7 eA 
7 Th ac" DIEA = 5 
and CD= 2 
7 
_ 64 1 
DOS eui ICE. T ac 
À.e. ४5 = 22857 and 1 


— = 114235 as above, 
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(C) 3rd Method— ; 
The next method suggested by Baudhayana 1s as under : bn k 
अपि वा प्रमाण पश्चमेन वर्धयेत्तत्सवपद्चधा संमुज्यापरस्मादन्यात्‌. दयोर्भागयोळेक्षण 
करोति | पृष्ठयान्तयोः पाशी प्रतिमुच्य लक्षणेन दक्षिणापायम्य लक्षणे ux निहन्ति | 
तददक्षिणाग्नेरायतनं भवति | बौ. झु. १.६९. 
** Or else increase the measure by its fifth and divide whole into ae ae 
Make a mark at the end of two parts, measuring from the Westera E JEU. 
the ties at the end of the prsthya or East-West line and stretch n e MARIS 
the South taking it by the mark, Fix a pole at the place touched by $ i 
This is the place of the Daksindgni. — Baudha.Sl. LG. ord by the fifth 
Divide the distance in five parts, increase the ur o ig 
part and then divide the whole length of the cord into two patis i 
of three and the other of two parts. 


16 
: 18 (a) WAG = 8 AC = 8x$ = y 
wW 3 8 
and . CG. = CD = 8x$ = क 
NM OE, 
AD + DG =8 +35 35 ! 
S 99 ८0. 
° AD ल्‍ छु* कु 5 55 
mU 
G H and DG=—5* 5 ~ 25 
Fig 40 
54 r (1) 
AD 14,3 554 z216 . 
Now v/S) c3 CD = 55 8 fà Q) 
96:4 3.0 e SN 44, 
and pecu c» LU. 
, _22 ad 0650095113 3 
(b) If AG = 11463 AOE SUA RRA ४ ish 
66 . Ape x"5 2) 
0100-11 इ. ec 05 SSN 
७०49 ua 132 
3 54 = 2.16 i 
N AD _ 198.7. es 
ow = = 55 वा " i ® 
Gp 2,3) OE 
and v2 =6 = 95 1 25 
K$s,. 7 
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(c) Similarly if AG = 12 AC=8 and CG=CD=4 


AD+DG = 12417 = 2 3 AD =x = 

and DG = 2 x 2. == 
Now ७च्ल च्छ xp = 2 = 2.16 " (1) 
anday 3 =D 5 A LE 2 = 144 ०७५ (2) 


Thus we get the following values as per above for /5 and V2. 
V5 = 2:3333; 2:2857; 2:16 

V2 = 1'1666; 1:14285; 1:44 

According to present calculations the values of. 

V5 = 2.23607 and 2 = 1414213. 

These values are approximate only. 


The ancient Indians must have checked the accuracy of these results by 
squaring them. Thus ! 
V5 = 23333); — (22857? or (2:16? 


= 5.44428889; 5,3416809; 4.6656 
and 


V2 = (1.1666); (114285? or (1.44) 
= 1:36095556; 1:3061061225; ` 2,0736. 


It is most interesting to find, a similarity of procedure followed in both the 
cases of nirafchana and vitytiya. In these two cases: 


(a) The original length of the measuring cord is increased by a fractio? 
of the same, 


(b) The increased length is then divided into two parts, 


., nthecase of nirafichana it is (1) The hypotenuse and (2) The shorter 
side of thert, Zed A. 
But in the case of vitrliya, 


the increased cord is divided in lengths of ५5 
and /2; which are hypotenuses o 


f two rt. Zed As. 
The procedure was based on the distinct understanding that in a square ir 
hypotenuse produces an area which is id 
the sides of which are in the ratio of 
produce an area which is five times 


: e 

twice the area of its side and ina rectangl 

1:2, the hypotenuse of this rectangle 

the area of the shorter side. 

1 have not'come across the u: i प्र 
० se of i E 

The use of y 2 is already explained. 1 iplo or 2012590 


In the case of niraüchana there were two rt. Zed As 
> > 3 


.1506 (1449 A.D.). The most notable contri 
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(1) ofunits3,4and 5 and (of units 5, 12, and 13 before them, 
> 
Framing rules for these two only was very ru j 
In the case of vitrtīya such was not the case: A ired a 
The procedure. KONE clearly that the ancient Mir MSN haned 
thorough knowledge of the Theorem of the ह E and hence an attempt 
are no doubt approximate, which fact was known 2 dy thought of and the same 
to arrive at the result by some other method was a dU 
is explained in another article “To find the value o ms d the result 
This is based on the Theorem of the AT, a roximate but accu- 
obtained for the value of /2 = 1:4142156 was no doubt app. 


Tate upto 5 places of decimals. - soa (near modern 
(2) The commentator Rama was an DT pcc Sulba and 
Lucknow). He has written the commentaries s 


i ikrama samvat 
i ER) composed in Vi í 
Sdradd-tilaka-Tantra, His book ह en of his is a correction to the 


well known $y/ba value of v 2 namely : oW 
1 aa 

= Po 3 i 
v2 1+3 3x4 3५4% ) value will be given by 


7 a-1ara. 
Rama shows that a more accurate (Siiksm 


1 
000) B vn 
[v2 = 1+३+द्4 3x4x ed 3242348203 


: ives 
Turned into decimal fraction the expression n As per Sulba. 
V2 = 1:4142156863 en 2) As per Rama S 
v2 = 1:414213502 ve 3 As per modern ee in 
ME G5 es o 801 
i. ha MF iven by Ráma is correct upto seven plac 
o that the value 81 : 5 
and that of Sulba upto 5 places of decimals ance by making use of the 


- i ; ual to 
(3) The value of v3 (Trikarani) cd E ATEB oe 
Theorem of the hypotenuse. In this cas 

४2 and the other side 1. 


Dwàrakanátha Yajod stat 


de of the rt. Zed 


es that 


10 = 5 angulas and 274 tilas: 
v3 
IHR aügulas and 32 zilas. 
i ilas. 57843137 
T = 8 añgulas aad etie 0.5784313723; 9. 
From these we get a "a 02 05773 


v 
lations = E 
According to modern calculat o improve the values 


3 
being made t | 
Thus it will be seen that attempts Were e 
by later writers, 
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CHAPTER V 
To Find the Value of /2 


Where was the necessity of finding the value of y2. 

This was found necessary for the following reasons— 

(1) To construct a semicircle, equal in area to that of a circle. 

(2) To construct an altar having an area; double (twice) or three times 
the first altar. 
E (3) To construct a Square having an area of two Sq. purusas. 


Definition of /2: All the sūtrakāras quote one and the same rule as à 
definition of /2. This is : 


समचतुरसस्याक्ष्यया रञ्जुद्विकरणी | का. |. २.१२. 


* In a square its diagonal will Produce an area which will b i 

“Ina £ e double (twice 
that of its side ”. Kåt. $i. 2.12. d 

In other Words, the length of the diagonal of a square — ४25, theside of 
the square, This is the rule Stating the value of V2: As /2 is an incommensur- 


able quantity as explained in the previous artic] 7] ü i 
e, the lue 
by another rule which is as under : à M recien 


करणीं तृतीयेन ades स्वरचतुरयॅनात्मचतुलिंशोनेन सविशेष इति विशेष: | 
का, झु, २.१३. 


n square whose 
art and again by the fourth part of 


“ One should increase the measure (T i i 
double producer is to be found) by its B He MM eve 


Fu ae less pid p Part of this fourth, The value thus obtained is called 

fue savisesa. IS is the difference betwe K i i 
and its Doikarani (The diagonal of the cater 1 E BEY Jor 

2e LN ST | 
tt 31 34:34 = 368 = 14142156 

The present mathematicians adopt the value of 
. The value of y2 = 14142 
correct upto 5 places of decimals, 


| V2 = 1414213. 
156 as obtained by the ancient Hindus is 


The above rule is criticised by 


(1) Dr. G. Thibaut, (2) Mr. T. T, three eminent 


. Heath and 
To their comments detailed 
; a 
(2) Prof. 1. V. Gurjar, zi 


(A) I will first state the comme, 


Dr. G, Thibaut in his essa S. 
dor i i y ‘‘Q = 33 
Asiatic tfohe Society of Bengal E Vol. Y par 
? Ww 


Western Scholars. Who are: 
(3) Mr. G. R. Kaye. 
wers are given by (1) p. B. Dutt and 


nts : These are : 


Published in the journal 
rites as follows : 
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“ The sutras themselves are very short and do not state, which measure is 
to be increased”, The commentators on sulba state: That this measure is 8 
karani, the side of a square and the increased measure the diagonal (the 
dvikarani), b 


“If the side of a square is 1, the diagonal of the square will be equal to 
V2 = 1414213. Comparing this with the value of savisesa (14142156) NS m 
Dot fail to be struck by the accuracy of the latter”. Regarding the Pus 
Use of this savjéesa there is in all sitras only one operation—of turning a circle 
into a square, — 


(B) Mr. T. L. Heath in his book entitled ** The thirteen books of d 
Published in 1908 “writes with reference to the above essay by Dr.G: "eon a 
the translation of the Apastamba Sulbasütra written and published by Edm 
Burk in Germany in the year 1901, as follows : 
| sclaim that the Hindus had discovered 


the irrational : This is based on the value of /2 given pus 7 
here is nothing to show how this was arrived at. Dr. G. UE i 
Certainly seems best and the most natural. If in accordance i De 
fashion a gnomon with unit area were to be subtracted es 2e AR 
2 Side; this would approximately be secured by giving the g 
34; ie, 2 x 17 x 1/34 dividing out by 12 we have: 
v2=1+3+ piles ner approximately. 
P : 4 x4= 
^ of an approximate value to the 
) Is there any sign that this value 
ly after the statement that the 
e (3) The rule is quite 


(1) It remains to consider Burk’ 


di But it is a far cry from this calculation 
EO VETY of the irrational. First, we sO 
as known to be inexact? (2) It comes Gir 
{Mare on the diagonal of a square is double that square, 

Oldly Stated without any qualification. 
3 z le pr A and 
Dr. Th 's the object of the whol ical importance ६ 
He w uld Eu तकी E this as being of no PSU eae without 
the formula would be handed down and taken as a ™ is confirmed by refer« 
Atousing suspicion as to its accuracy. This SUPPONI का of a circle equal in area 
ence to Tules quoted by Apastamba for the construct! d still he says it is exact 
"° a square Wok the value of z is taken as ms tages had to be 
x js three S 
$ . «Vogt says t ^s discovered 
Mr. T. ther continues: ^ square Was : 
Bone tlirough क MTM of the diagonal p ei of calculations 
pany rea] sense (1) All the values found p. hai the, conviction pun 
ased th -asinaccurate. (2) Mus ssion of the va 
ve impossible th ative et an accurate arithmetical expte 
Y (3) The impossibility must be proved. ublished a book in 1915 
C : G. R. Kaye has Br hrough Thacker, 
by (C) G, R. Kaye's Comments : 0. t 


d Simla, t jon of à 
s Dame «pn dian Mathematics ” from Calcutta ane ' s expression © 
Pink & Co, He says: « The result of the 


oceeding was purely practical. 


last 


value of V 
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direct measurement and for a side of six feet, if is accurate to about 1/7th of an 
inch. 


` In answer to the above comments, first see what Dr. Thibaut says : (1) The 
sutras are very short and do not state what measure is to be increased. 


The meaning of the word sitra is a concise or a short statement. As the 
rules were to be recited by heart, for want of paperand the art of printing the 
rules were prepared as concise as possible. In order to ascertain the proper 
meaning of the sitra one has to see the sequence of the rules provided and hence 
the omission of the expression of the measure to be increased. It is a side of the 
square, as stated by the commentator and the value of the side of this square in 
this case is 1. 

Mr. T, L. Heath's comments are : 
of /2 was inexact? (2) it directly follow 
square. (3) it is a bold statement etc, 


Before proceeding further let us see first as : 3 
à H t he 
value of y2. o what is the importance of t 


(1) Did the Hindus know that the value 
s the statement for ‘the diagonal of a 


In any square, whatever be the length f its si he 
diagonal is always y2 times its side. PED: tee or 


fraction). (whether it is a complete number or 4 


For example , 
Side of the square 


Square of the side Value of the diagonal 
1 1 V i 
i v2 E V2 
2 4 VBS 2. १/2 
3 
; 9 M18 = 3.N/2 
| 5 i V32 = 4N2 
; a V5 = 5.N/2 
n ue V98 = TN2 
i * १/288 = 12. /2 
) ^ SS s 17. /2 
! V} = EN 
zi 2 
9 v3 = i v2 
(a) In the above examples 72 


side of the Square is 5, and the C e pue D 

s (b) Similar is the case when 

*he square of the diagonal 2 x 122 
ie 172-2.122 = i 


According to variou 
the value of /2, by sutrak 


one in the case when the 
€ of the length of the diagonal is 50. 


17? = 289 1६ b 
S y 1 more than the length Of 
= 288 when the side of the square is D 


ON a 
S scholars the ab PON 
HER above relation is made use of for finding 
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Thus when the side of a square is 12, the value of the length of the dia- 
Eonal will be 288, this is less by 1 than 172 = 289, i.e. the length of the diagonal 
Vill be less than 17. 3 
This can be found by three different ways :— 
(1) Deduct a square from another square. Kat: 8 : 3.1. 
(2) To find the sum of any number of squares. Kat. Sl. 6.7. 
(3) The tbird one is already quoted above. 
But in the case of the above two methods one has practically to measure 
the lengths and find the solution, they must have found the solution. as 0 
mate as possible by giving certain values to the sides : Thus if 1angula 16 tilas 
(A) 4 aùgula = 16 zilas. ~ 17 angulas = 17x16 = 272 tilas. 
^ 272-1 = 271, 271? = 73441 sq. tilas. "m 
Now 12x16 = 192 filas. 2 2x192? = 2x36864 = 73128 5१, tilas 
i.e. the result obtained is (73441 — 73728 = 287) more by 287. 
(B) 1 arigula = 20 tilas. ; 
^ 17x20 = 340 and 340 - 1 = 339. 339 = Le tilas. 
and 12x20 = 240 2x240? = 2 x 51600 = 115200 sq. tits. 
* The result is less by 115200 — 114921 = 279, 
(C) 1 atigula = 24 tilas. 
17x24 2408 ~ 408-12 407 ~ 407 
now 12x 24 2288 2 2x288 = 2X EIE, 
The result is less by 165886 - 165649 = ¬ 25r. 


(D) langula = 30 tilas. 
17x30 > 510 p 
and 12230 2360 » 2x30" = 
=- 119. 
‘+ The result is less by 259200 — 259061 

(E) 1 ८॥४७ = 34 tilas. 
17x34 = 578 " 
and 12x 34 = 408 =~ 2x40 A 

The result is one more than desir 


(F) langula = 36 tilas. 


165649 sq. tilas. 
165886. 


i} 


||| 


2 = 259061. 
-1 = 509 s 509 
a 2x 129600 - 259200, 


. 577? = 332929. 
. 578-1 = 577. Bs 
n = 2 x 166464 = 332928. 
(332929 - 332928 = 1). 


] . 611१ = 373321. 


^ * 612- 1॥ 61 D 1 
Mp ET i ५2 x 4326 = 2x 186624 = 373248 
an x = 4p 


The result is more (373321 = 3 
Thus the result obtained by taking 1 a7i£ um 


ven by both Shri 


3 
248 = 73) by 7 18033 
i = 34 tilas is a nearer approxi 


Nation 


desired, p. B. Dutta and 


x i the answers gi 
Prof, L von a please see t 
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Regarding items (2) and (3) please read the answer to the general comment. 
of Dr. Thibaut that both the rules regarding the diagonal ofa square and a réct- 
angle must be considered together so as to get at the proposition of the hypoten- 
use as described by Pythagoras. 


B. B. Dutta's answer : B. B. Dutt in his book ** The science of Sulba ० 


the Ancient Indian Geometry " published in the year 1932, by the University of 
Calcutta writes as follows : 


Did the ancient Hindus recognise the irrationality of /2? This question , 
does not seem to have troubled Thibaut in any way. For we do not find him to. 
raise it explicitly or to attempt to answer it directly. But it is clear from his 
writings that he believed in the Hindu knowledge of the irrationality ‘of V2 
Indeed his theory about the discovery of the Hindu approximation to ‘the value 
of ,/2, .which has been quoted before, is fundamentally based on the knowledge 
of the incommensurability of the diagonal of a square with its sides, Thibaut 
supposes that the ancient Hindus endeavoured to discover a square the side an 
diagonal of which might be expressed in integrals and then observes : 


« Undoubtedly they arrived 505 


nat the conclusion that they would neve 
find exactly what they wanted and had र 


to be contented with an approximation Hp 

Von Schoroeder and Burk are more explicitly emphatic. They claim for 
the ancient Hindus the credit for the first discovety of irrationals, And they have 
been followed in this respect by Garbe, Hopkins and Macdonell.: But this 
hypothesis has been criticised and opposed by some modern historians of Mathe- 
matics. : 


The value arrived at, whic 
1/1156 ” or in the opinion of 
1/7th of an inch”. These st 
value derived by the rule of 


h is according to Dr. Thibaut is “ less ae 
Kaye “ for a side of Six feet, it is accurate to 8000 
atements of these two writers clearly show that thg 


Sulba is not exact but only approximate. 
With this much introduction B, 


ly interpreted the word * ३०४०१० ' H 

7 2 " Li C e S E 
undoubtedly a great bearing on the p i 
saviśeşa, Importance of t h 4 

rises as i E 
writers, (1) Thibaut Simply observes TOR ETY RT nir et 
chnical n 

E Temark ase is vigesa because it ४ 
T bramana Le, the side of the given Square and its a 
this latter js S4visesa With the difference, 
In the Sulga, the calculated 


t value : ^ 4 ical” 
ed the savisesa of its side or SERES diagonal of a square is techn! 


the difference betwee, 
karaņī. Therefore, 


ly call 


Savisesa of a = 


a a ) 
alg 4 bean. a : 
go ; 


भविष्यति इति प्रगणय्य संज्ञा कृताऽऽचायेण | (कप 
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denote the complete diagonal in general; that is in the sense saute pile F avs 
Again in one instance in the Apastamba Sulba, we find the use Visesa ol: 


a a a 
a= y t34 3x4x3 
But on several occasions in this work and also in other Sulbas, De 
in a'compound word the term vigega has been employed in ths Hun il 
hypotenuse of a right angled triangle. Aud it has again been es in 
as equivalent to savigesa. The concluding portion of the Kalyayana s हैं 
of the rule for savisesa runs thus = . NOR 
‘Savisesa iti visesah’. Here the word visega must be Me 
The use of the same terms thus in varied significations has es ibn 
of their origin really difficult. — Thibaut's explanation 1s 0 vio y 
Burk’s is not full, 


AE uestion of 
Regarding the translation of the general rule there is no q 


difference except the meaning of the word savisesd. 
(A) Dr. Thibaut translates the same as under : k 
** The name of the increased measure 18 savisesa. 


viseşa because it is the 


(B) Burk remarks : “ The total increase is quare and its dvikarani 


» i i iven s 
difference between the pramana i.e. the rid SEU 

herefore, this latter is savigesa with the diffe ; | A 
| is the technical term 


. '* (C). Kapardiswami observes that the cu. with a special quantity 
Sum obtained as per general rule, As it is accomp 


in excess (visesa)}. in 12 angu- 


The square 
17x34= 578 zilas, . 


It is a term whose meaning is ineng 
las is 1,66,464 sq. zilas- Twice this is 2x z 
a tilas in 17 aiigulas minus 1 tila 


39° ilas. 
$-.12 577 tilas. .. SIT = 002929 sq. ti eO a eae 
One zila is in excess. Savisesa is the technical one sq, tila, So the formil SM So the formula is wit 


Obtained as per rule, which is in excess by one sq. | ह = E 
o C I Lo vn efe सह शेषेण 4 T 
(1) सविशेष:-सविशेत्र इति संज्ञा! A न मागु, 

Saqi संज्ञा | द्वादशे चत्तारि uad एकं «get E NE णि 
POM wem 50 M cr » a 1 
WU शतानि षष्टिः चल्वारीति Cae i Mim च 
तिलोनस्य तिल्वग:-त्रीणि नियुतानि eo e 

2 ण 

(३,२२,९२९), aia त्रिकयोरशेषो न भवती ति वेण 


रिक्तं भवति | TA 
तरिक्ताति | तेन नीवारदकार्धमात्रमप्यतिरि दिभाष्यम) आ. थी: १. p 
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fault. It will be of practical use. Taking this into consideration the learned 
author has made use of this term. 


(D) The following examples give the use of the word vigesa in the Sulba 
sūtra elsewhere. It’s meaning differs. 


(1) तासां & et बाझविशेषे चुबुक उपदध्यात्‌ | बो. शु, २.१६४. 


(1) `‘ From among these bricks, two half bricks their hypotenuse turned 
towards the outside, are to be placed in the Chin, Baudh$Sl. 3.164. 
Here ४1४८३८ = hypotenuse. - 


पृष्ठयान्तयोमध्ये च शङङुं Reads तद्विरोषमम्यस्य लक्षणं कृत्वाधैमागमयेत्‌ | 
अन्त्ययोः पाशी कृत्वा मध्यमे figi प्रतिमुच्य पूवेस्मिनितर लक्षणेन दक्षिणमंसमायच्छेत्‌ | 
आप, झु. ए. ३३-३४. 


* Add to half the length of the East-West line its vifega ". Apa. Sl.page 34 


अवरिष्ट षोडशीभिः प्राष्छादयेत | अन्त्या बाहयविशेषा अन्यत्र शिरसः । 


आप, शु, पृ. २७५ 

| Cover the remaining portion of the fire altar with sodasis (bricks). Those 
lying at the extremity will have their viesa outwards except i, e Meds (00 
heads”, ine 


Visesa = inclined face of the brick — Hypotenuse, Apa. § page 275 


अपररिमन्‌ प्रस्तारे पुरस्ताष्छिरसि द्वे पोडश्यो ahaa उपदध्यात्‌ | आ.ञु,ए.२७५ 
** In the 2nd layer, at the head towards the ion 


पोडशी चतुर्भिः परिगृहीयात्‌ | अष्टमेन ्रिभिष्टैश्चतुर्थेन चतुर्थ सविशेवेणेति i 


"e ; ILJI. २६४-२६५. 
With 1 purusa and savisesa of } furuga ". pute PN २६ 

अर्धपदेन पदेनाध्यर्धपदेन पदमविशेषेणेति वर : 

* With half a pada d EIS 


; PAIR" 
Baudh. ही, 3.67. 7 D728 pada; and a half and the saviesa of a pada” 


The savifesa of a pada = 15454 3 - i aiigula 
34 3 

Here savisesa =a + +73 — TET 
s 3 + ४ 45. 3x 4534 
अधप्रादेशेनाच्यधप्रादेशेन प्रादेशस विशेषेणेति 
“ With half the pradesa, a 


। बौ, यु. ३.१४९, 
of Medes ".  Baudh, 8, 3.149 


Pradesa and a half; 


a pradesa and the savifesa 
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sedeat चतुर्मिः परियृहीयादर्धव्यायामेन द्वाम्यामरल्िम्यामरत्निसव्रिशेेणेनि | 
बा. J. ३.१५०. 

* An adhyardhà brick is enclosed with four sides : Half a ००५ sides 
of one aratni length and the savitesa of one aratni”, Baudh, 8l. is used in 

From the above examples it will be clear that the term savssesa 
the following different ways : f a 

(a) Savigesa = Calculated value of the diagonal OTA CUR i 

(b) Savisesa = ay 2; to denote the complete diagonal» 

(c) In Apastamba in one place, 


Visesa of aci tix 3x4 x 34 
Xd) Savisesa = Visesa. pean 4 
Let us see now what Karawindaswami has to say on EA Ly. Piai 
(1) (करविन्दीय व्याख्या) अत्र सह विशषेण aad इति ain: AT 
i id D = र्थ q y (C 
्रमाणमेत्र सविशेष इत्यवगन्तव्यम्‌ | किगर्थं महती संज्ञा araar MA a e 
T ex i E ES f ai >?! el पुद, r7 
RaRa तिशयवा'ची | Ferrel tats SEM am M : 
aaor: प्रमाणा तिरिक्तादेशात्‌ किंचिद्विशिष्यते ल Gur Ne figi 
तथा हि-चतुब्निंत्तिला अडगुळिरित्युक्तम। SEU MM «gin 
SNP पू सहल्लाणि चलारि शताति पिलर ७ नि श्रोण्ययुतानि द्वे सहे 
प्रमाणानि l तिलोनसप्तदशाडूगुलस्य तिल्वर्ग:-त्रीणि i नियुता dh 5 Ns is 
T शतानि विशतिर्नव च तिलप्रमाणानि चतुरख्क्षेत्राणि | शेति P 


| RO Tog 
MRAR ततस्तस्य विशेष इति संज्ञा | आप. अ. M en ४0000 be 
: a Id be 
“Th T fixed by vi denotes in fix oi it uU 

excess ४, As theca cena an excess qualified by rey something rom, 
«Merstooq that the accurate value of the diag f dvikarant over the UEM 
६१६ over the exceeding part of the above value o : | DONIS 
Due Side, And that is the ४४४४७८ or else PE dies from. 
twi malate of the diagonal as calculated by IU 


E asurement. 
€, area of the given square QUEE s fa excess ०४९ 
Quoted ७ uare of on 7 
o y all the Sulbas a square : tesa. ill also be 
f the given square- Hence its technical name 15 Add in that case s 
Smal] It the measure falls short, the Bie is employed a practical Tw 
ST, so for doublin the savises 
e g a square 


ay o ८ E! 
bserves in the same Way 
JE us se Jays o e 


tne Sundari RR 
(1) यो5६णयारज्ज्वा प्रमाणादति रिक्तोऽशः से विशेष; | 


> इति al 
Rt ति मानकाले ई 
पददा ततः कचित्‌ क्षेत्र विशेषयति अ तिरेचय 


sanskritic languages, will at once 1600 


$c XTYRY 
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Now let us see wheth 
5 ow 
MOULE ther the above view is confirmed by any other writings 


(1) In the Saryapraji i (C 

1 Í 7० (C. 500 B.C). T i | i 

d is 99540 yojanas is stated as nan circumference of a circle 
iücid visesadhika). f 1-97 yojanas and a little over ` 


(2) hat of a circle of 1 0 a 
} T 00660 yoj. i d 
| ; ( ere Vs ), yojanas 15 stated to be 318315 and a little 


(3) In the Jambüdvī jnapati 
jambüdvipa which i paprajiapati (C. 300 B.C. ircumfe 
ua aN प the shape of a circle of 1:00. Gs Pam din " "5 
mentioned 3 6237 yojanas ENT p १000 yojanas in diameter is 
DOE tanus, 133 angulas and a little 


(4) Tn the Trilokasa 
okasára of Nemi 
exactly used in the sa emicandia (915 A i 
sam " Dos Ti 
thrice that with a littl SET He writes Tallina 2» SO ROME: 
ttle over (s@vigesa) is the eed parirayena savisesam or 
ence. 


(a) in all these cases i 
i ses it will be 
an approximate on . Seen that the i 
recorded-in fact it Lis d the Visesa refers to a be actually recorded is only 
not be accurately CoC rnc AAA has not been 
ich we shall have (0 


add or subtract from e recorded valu f the 
th c € in order t. | o 
o get the acc t 
h urate value 


) ose who are acq it the techni 
uainted w h 1 


(1) The meanin 
z g of the 
measure) a Iai 
d S Sd by Dr. Thibaut ij sd; T is the name of the increased 
the sitraka; Ae 
apparently approximate) fees VN use the 
kie - same value (which iS 


the general rul "ch oi 

€ Which gives the Val t have used the word hy : 

(3) The words Vig ue of V2 or the irrati: i LE Tum ME 
itsel ^ lena onal. 
itself, there the words differ in e as Savisesa are used c] 

Queen caning. — elsewhere in the 5६17 
Sanskri “aning of the 4 
krit language means « s Savisesa as used i 

GENE MEUSE क, n the Jain literature in tP? 


thing i. e, slj i fators agr m 
ightly in excess, Bree that the Word savis 
Savisesa means the sa e 


(6) The w 
that t Ord savig 
IS value arrived at Brine eter 
te and hence er Beneral r 
te 


ule was «sli 
as “slightly in excess” but 20 


` Since th 


large s 


Te added 
to the general rule to indicate 
t 
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Thus it is evi T 
80 anis d that according to the interpretation of the commentators 
So ‘arvindaswami the term savisesa for the diagonal of a square 
र rinsically the knowledge of the following : 
1) The value of the di 
/ 1820181 as calculated 
Durposc is oniy oni ST ra ated by the rule stated for the 


2) T. e : 
iue E D raat evalu of the diagonal has a small quantity in excess over the 
iagonal or in the other words the square ofthat value is more 


by so : 
me quaatity than twice the area of the given square. 
(3) That excess ca ; 
: F nnot be completely elimi i i 
of the diagonal arithmetically. pletely eliminated in calculating the ४ 
nothing es validity of the above interpretation is acce 
of the di oubt that the ancient Hindus were aware of 
agonal of a square with its sides. 
S 
rule ss far an attempt was made to show that the value of 
in the (४06 is not accurate but only approximate. 
Me Gurjar deals on this subject in a different mann 
Correct t. a He says : The value of /2. when worked out would be found to be 
explanatic ue places of decimals. The question is how is it arrived at? The 
Sütrakg क given by Prof. Thibaut as to the probable method of calculations -the 
hi might have adopted fails to satisfy us. 
ing the s cording to him these calculations are based w 
quare of the diagonal of a square differs only by one 


numb 
er The square of the diagonal of a square whose side is 1 ; 
nearer E 17 is 289. So the diagonal of a square whose side 12 will be 


alue 


pted there will remain 
the incommensurability 


V2, obtained as per 


er, which is most 


here the number express- 
from a square 


area E the sides of the squares could not be shortened by so much so that its 
Side B^ uld contain not 289 but 288 such small squares, then the measure of the 
i uld be the exact measure of the diagonal of a square, the side of which 


18 e si 
litte, à to 12 . (122 + 122 = 288), When the side of the square 15 shortened a 
sides of the square, 8 strip is cut oil, 
m, so that the area of the two 


fthe two stripes 


7, both together 34 and 


N 
Ow as the square is composed of 1 
all squares, 


T a part of 17 small squares and the likewise © 


be equal to one 
to, benga fixed. It must b 


Cuts o. 


rese cut off 34 pieces are e 34th part 


he 1 
oft a of the piece to be cut off from the side is 
€ of one of the 289 small squares. i 
The 34th part of the 34 small squares being cut off and iE bien ed 
c ne reduced to 288 small squares, the two stripes which a Nes 
Over] ६३ of the square, Let us say the Eastside and the South-s! a ut from {he 
ap each other into the smallest corner and the consequence ST = 
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small square in that corner, not 2 are cut off but only 2 - 34x 34, hence 
34 34 


the error in the determination of the value of savigesd 


In justification of his ingenious inter, i f. i 

| pretation Prof. G. Thaibaut quotes an 

example given by the comm ii iz., र ही 
p y d EF of the sfifras viz., the square whose side is 

12 and the diagonal is 1655 

12 


For diagonal = (12 + 12001 425 4127: 5 
( 313 x4 3x 4x 34) approximately. 


But this example given by the commen 
exam y tators of | is i 
recommended itself by being first in which the third Mate sen ceed the cr 
fourth part of the third part are both whole integral numbe 3 mo 
TS. 


However, this clever and ingenio 

5 ne us expl i q fai i 

the reason of the fraction ३ and 1 which M १000115117 give 

à is : 5 Second and third term. 
can no doubt make a suggestion 

m dur (though not plausible) for the presence of 


G. R. Kayestates (Indian M. 

athematics b 
measure based upon the change ratio 3, 4 and 34 mr that “given scale of 
tilas = 1 angula), the result is only an expressio pon Masaya iscaleof 5€ 


. my opinion Mr. Kaye has put the cart before the n ofdirect measurement. In 


; ho ; 
DARE ST the question still remains VR Even accepting such an 
or what led them to have such a scale of units ? y did they choose such a scale 


S a would justify the assumption 
Ye conveniently quotes only 


t < Ss ment 
statement by Thibaut which is not only an and purposely avoids a further; 


refutes his own st. answer t ; 
in reality an ps. Peete ae further Says, : mr Meant there 
their approximation is MAUS quantity, we can H een of a square if 
statement). No doubt in Temarkably closed one, (The po Yep 
long calculations, but it SO not try to exhibi ium (peis; authori 
Rs üt अता hT the € noted that Sulbas; it their .expertness in 
their origin j E du AU are not mathematical 

uties performed 
and as such 


ion i 
imals, and ; ed quality. They gave the value 


was suggested to Baudhayan e men 
the measure añguia instead op 
in the calculations of y2, a 
-his scale of relation, Bau 

mind that harnesses ¢h 


any round fig 
cross the 34th p 
dhayana adopted th 
cory vith practice. 


befitting the scienti- 


For insta 
mstence, why is the metli? 
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system of units introduced? Because it facilitates calculations in scientific 
experiments, The same genius that introduced the metric system was present in 
Baudhàyaaa when he used the value of 4/2 in defining his units and their 
measures. This is, therefore, the first attempt on the part of Baudhayana to make 
the theory suit the practice and full credit must go to him for its priority. 

2 must have been arrived at by 


ties of higher order of ‘small- 
the name 


t It appears to my mind that his value of v 

e method of approximations, where the quanti 

SED CHO neglected or by the method which wrongly goes under 
Tannery's R Process”, i 

all note down an earlier sutra: 

yruga makes 21 sq. Purusas- 


t the area of the square whose 


In this connection the reader must first of 
Translation : & cord of the length of 13 9: 


dm ie shows that the siitrakaras knew tha 
+ $) units is 2} sq. units. 
i. e. (1 +4)? = 23 > 2. 
Hence they tried the square of (1 + 3) 
But (144)? = 16/9 < 2. 
2 - 16/9.= 2/9. ‘ 
So they further took the quantity x so that 


1 a 16 8X " 
(1+ ड +2) eee 
ness, hence puting 


X? They omitted as the quantity of higher order of small 
1 


8X 2 NDA 
- == We haveX=7 = 3x4 


3 9 
V2=1+4+ > as the 2nd approximation. 
3x 4 Ns 
17 289, 5. Y 
Further (144+ eS +Y} (y + ४) = * 12 
Y? they omitted and hence putting. 
34Y 1 
ILE. EL CO yy have 
12 ua " 
Y= MRR Ess 
= 3५4५34 
1 1 
४2% 1+ 3 + ठुद्ग३ 7 उद्धव ६39 
g the 


«s of splitin 
d that consists © 
r mew ne complete squat 


qu Or they might have followed anothe 
antity under the radical sign into two Dal 
hod that gives * - 


० 
ther the remaining part i.e. the met 


8 MS 


96 


the same manner but they did er approximations they 
V2, served their pur 
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१8१५3 A+ A approximately. 


Thus V2 = \/1+1 = 1+4 as the first approximation. 


But they knew that - 


(df= rei 


+. They tried ( 1 


16 9) 
But og €? by T 
d orc BOT: os 
Ud Ns NORE 
(3) 
4 (क aum 
zt = — 
3 2x MEI 
1 Mal 
zl Fus A 
y 3x4 aS the Znd approximation. 
~ 
=> 
17\2 289 89 
And 5) _ 289 
(s uy 20 qu <2 by दर 
WE SEES (Oe 
144 144 — AJ jy adi 
1 
2H 144 17 i 
12 2x m F 12 3x4x34 
12 
jl 1 1 


— 4. 


Had they required furth and so on, 


d. not find it 
POSE quite all right, 
The second met 


necessary, 


hod is : 
been this very method ७9 nd a little v 


in conformity with the word 


h th 
84018 
Savisesa = S 


1 a EO 
3५4 3x4x34 as the third approximation 


Would have proceeded in 
as this value of savigega, 1.९. 


ariation of the गै T 
© Sütraka n st but it must hav 
Ha aras obtained the value of 2 as itis . 
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.Vi. = As a prefix to nouns not immediately.. Conn n dum 
expresses negative sense and hence visesa means without ey हर 
being left out to be said i.e. complete in itself-i.e. a comp! 


Sa = The prefix attached to nouns means ‘+ the same” 
** The celebrated ”; .“ the distinguished ” 
Hence 5 ८०४४९१८ means the distinguished or the celebrated complete en 
विशेषित : शेषः तेन युक्त--सर्विशधितदेषः or सतिशेषरविशेधः or for brevity eism 


f H T 
Thusin y2- K T, are the vigesa or perfect squares, with 


wit 


1 . 
= Taq 38 the corresponding gesa or remainders. 


For example in V4l; ie. V3645.. 
36 is vigega and 5 is fea. 
Thus it is evident that the process. 


[vars b 327) ] A 

must be known because of its priority as the s 
te Process, Savifesa process is at least as old 
wi that the Hindus had made enormous s 
tes in ancient days... -- ऽ MT - 


d २.५ » EE wv 
There is no wonder that the rule which was first 8 m 
should be go extensively used and be further developed with t 


conti ( 
Ontinued fractions in Bakgalj Manuscript. ^: -< 


to 200 x um legitimately piace fo work in a perio 


{as Tannery’s 
rs a strong 
of Mathe- 


prot d no 
avigesa process an 
id as 750 B. C., and bea 
trides in the science 


' de 
before 750 B. 
a plication o 


d extending from a 


d the value 
.The rule 


of Tf the Sztrakiras have applied thë rule óf aa “composition, 
Was, > they called savifesa, at the time of the Bea the square root of ay 
nu ade more elaborate and was. utilised to . ० mations in succe: "is 
( peer to ‘any degree of .accuracy-by taking. a the Vedha”. by Prof. 
L ya ts from the . Ancient Indian Mathematics. 20° | 

+4- Gurjar ). T AR 

| : the value ot. how 

०८ B. Dutt while describing the development ae os 
tha > stress on the meaning of the words 5००४८४५ Fs ‘commentators 
cold N at he says is correct (a) „he fust annus ng Apastamba . A the same 
Mean; “4ravindaswami and Sundararája ) १ hows the U ०: re use 
Word ing of the words quoted above. (b) He then f Smi a 
in the In the silha proper with different meanings, y having the ० gi finite 
às the ^in literature in sanskrit, of the same 00197 8 ; 
eani commentators and lastly he: concludes PT 
Lm ny "~The quantity calculated as pet ecu nd 

«d s "BProximate and is very slightly ine 
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` 


i velop- 
- - Prof: Gurjar on the other hand lays stress on the Mathematical de 
ment of the value of y2. E 


. ions 
(1) First of all he shows that there is a small error in the calculatio 
of Dr, Thibaut. 


ta- 
(2) No relation between the numbers 12 and 34 has been -properly es 
blished. Then he proceeds to show: 


; of 
(3) That the value of /2 must have been derived at by the method 
approximations, ah 


Then with a slight variation in the above process he shows : 
(4) That the met 


nly 
hod adopted was similar to the one now, commo: 
known as Tannery's process, 

In support of his statement he shows that : 


any 
(5) The same method was later on used for finding the square root of 
number to any degree of accuracy at the time of Bakgal; Composition. the 
Now looking to the comments of Dr, T, L. Heath, it will be seen ibis 
mportant point to be proved was whether the ancient Hindus knew Dm. 
the value of १/2 was not accurate but only approximate, 4 
In reply the first thing of note is that :' 


व jcal 
(1) The ancient Hindus had ‘no E of the present arithmati* 
process of finding the value of v2, 


(2) The ‘meaning of the word °° 
value obtained as per rule given in 
nof accurate but only approximate, 

(3) The mathematica 
fixing the value of v2 is ba 
obtained from the rule can 


M e 
savigega™ clearly indicates that PS 
the Sulba was slightly in excess i. e. it 

jd dd ) "ule for 
Which gives a clue for finding the ,rule 
Pproximations, Therefore the value 
nsidered as accurate. 


l process, 
sed on a 
not be co; 


s 
^ ed 

' savisesa” would not have been e 
lue of /2,if the Sitrakdras woul 
as per rule was correct. ! de 
Y Vogh, for determining the re 2 
tity,“ whic din the 17th tentur , can not be 
ड to E QE of this irrational namely /2, which ek place in 8 

- or nearly 9 the : d ics was 
ia the primary ds OLG development of Ei 


onl 


(a) Eudemia ) 


he says Cn ai 
n summary in p, i 
of the irrationals, ग "eain REOR 


thagoras with the disco d 


Er 
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His own ċomments on above : 


«odi irrational was 
(b) Now everything goes to show that this णाय m TANT 
made with reference to y2, the ratio of the diagonal ofa UNE FR 
Mee icit presupposes. 102 Raae RE triangles of 
true of an isoscèles right-anzled-triangle and the fact WM eL 
Which it had been discovered to be true weré right हक मद ofthe’! diagonal 
What sugested the enquiry whether the ratio between E ic Ate 
and the side of|a square could also be expressed in M o NRI S de 
Now what is stated by.him above is contradicted s Le » published in 
He writes in this book * The manuel of Greek ' Mathe 3 
1- re: Irrational on page 54. MDNR iuedis ave 
‘ The first discovery of the existence of the irra OA um a with numbers. 
made as a result of arithmetical "Considerations or 1 al ofa squaré in rela. 
certain that it was made with reference to the diagon FT discovery 
an endi side. The first irrational to be discovered s certainly made in 
ran hardly have been made by Pythagoras himself but its f न 
is School, "The approximate date can only belconjectts i 


been 
t is 


Ys 
x lo — 


1 


RUM We: CHAPTER शा 


The Theorem and its Proof "| UNCTIO aeuo 


ropo- 

ES. 44 à 2. dii f the above Pr 

vig Did the Ancient Hindus posses any scientific proof 0 : 

ition ९ à Yas TLCS aed by the present 
No 

Sandara hi 


i cm ti stages is 
in Tadi te article “The growth and developm 7 : 


ient Hin 
: he Ancient 
ear } indicated, is will clearly prove that t k (cular cases. , 
whe trud this ome pre trial only in Pd ITE sultakiras is the 
sam Veryone agrees that the enunciation as stated by 8 EV 
e sy Le aprees that the : » 
738 that of Pythagoras. S 


५ proved. 
a 1 1 eorem was pr t 
A this article if is, proposed to show, how the Theon 


t ways * (1) 19 


3 i e differen "Hon, and 
the figy oe Principle approach to the proof Ma puc general enunciation» 
७), ७800१ readjust, i (2) Examples: base oh side; 3 
"१५९6 on the number of square unis in ९201 AE n) 


D 


SS 
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1. The following are some of the examples where the method af. divide 
and readjust is used. 


(a) To combine two unequal squares. Kat, $1. 2.22. 

(b) To deduct a square from another square, — Kat. SI. 3.1. 
(c) To transform a rectangle into a square. Kat. fl. 3.2. 
(d) To transform a square into a rectangle, Kat. 81, 3.4. 
(e) To transform a triangle into a square. Kat. 61, 4.7. 


(f) TO E an ubhayatah-prauga (two triangles) into a square. 

It will be seen that in all the obove rules the words उपच्छेद्य; विभज्य; यथायोग्यम्‌, 
उपदधानम्‌ and उपदध्यात्‌ etc. are invariably used meaning thereby to divide the figure 
and readjust the same suitably, 


ni ae me conclude this statement by placing before you what late Prof : 
aik has to say on this point: * Let us now consider the indications -afforded. 
by the Sulba sutras of the Knowledge of a general Proof of "m Theorem of the 
Ps eu Sars petentis It may be observed that many of the construction? 
iste Un x EUH Ee diam their own immediately COP" 
ues न -orming one figure into another or com’ 
rs ae um we figures into one employed in the siitras is in al that of division 
able parts and an appropriate readjustment of them, — 


ss f = . S 
tion, in E A GT bus ro explicitly describe its ००27 
cation as implied therein ", x etched inference to take the appli- 


It is more than-probable that it w. 
as thus th i i d 
oe truth of the Theorem and this simple and d m prete Ee 
rom the past is found preserved Practically in the sa en sane oft : 
later writérs such as Bhaskaracarya, boo of f 


In the “ History of Philosophy . 
George Allen and Unwin Ltd, DUM ps 


n and Western” (published bY 
as follows : 


) A. N. Singh writes on Geometry 


“The Vedic Indians knew 
gram, the rectangle etc, They E 
Fee Me SENSE of the and tried 

stant. ere is evide à ried to fin S 
methods which weré un qc Sud ral 
employed by Indian M 
theory of deformations 


the tec 
Summ 


toan infinite Dumber of Parts and 


_ the relations already established and 
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" 7 भे youne was also | 
Parts (i.e, summing an infinite series) for finding the area ot "^ ( 
used by Indian mathematicians ”. : ] 
2, There are a number of examples given in the sutras in general form 
only to illustrate the enunciations : These are : 


(a) The construction of the Pastrki-vedi. (Kat. $.2.9). 

(b) Combination of two equal squares. (Kat. 8, 2.12). 

(c) Combination of two unequal squares. (Kat, 8. 2,21) 

(d) Difference of two squares. (Kat. $. 3.1). s 
| 


f à Kat, SI. 2.14). 
(e) The threefold producer. C (Kat. $1. 32, 33) 


(f) Transform a rectangle into 8 square and vice versa, | 


(g) The rule illustrating, how to find the value of v 104 


(Kat. SI. 2.8 and 2.9). iue 

3. The third method of proof was based on the nomber o wo ; | 
Sach side. This rule is stated by both Katyayana and Apastam 

** As its of a measure as are in a cord, 
Units in कर" Bs will be in a square on that cord a8 
Mag themi”. xat 087 AIS dE i he units in each side and 

By drawing the squares actually, according ment made is correct. 
counting and adding them, it will be seen that the sta wre 

But this statement as regards the proof of the TA between the sides 
cannot be taken as correct as it takes for granted the ted which is still to be esta- 
and the hypotenuse in the case of a rt. ZedA as gran 
blished, But the statement itself is à proof. 


y known, 
i tion was already |. 
(1) That the knowledge of this relati stated a8 8 general rule covering all 


. (2) It is not a specific HD boris rd | E | 
“o this point B. B. Dutt says : E 
i f of the Theorem Wi 

st in the figure of the Caturasra 


‘of the Syena (Atma) 
«The au ह र ate consisting 


hose 
so many squares of t 
र a side, one should 


ai sq. purtirat: (Fig 41). 


EHA + 
" B poor + E FKED- 


+ 


(1) तस्यात्मा | aaga aan: 


MN EET EN 
quii गौ. ॐ v8.5.0 ५९. 

DEM Y w afte ars मिमीते | भ 

agaaga: | एवं wate 


102 KATYAYANA SULBA SUTRA 


each small square = 1 sq. purusa. ' 


. . Now the square ACFE on the diagonal AC of the O ‘ABCD ‘out of the 
4118 forming the Atman (or body) of this Syena cit is 00010 


t] ADEH on AD and O DCGE on the side DC, 


i 


is obviously equal to the 


3 


Burk has further confirmed his hypothesis by a reference to Baudhayana's 
imperfect rule (taught also by Kátyajana) for the transformation of à squares 
into a rectangle. See Fig. 42. j 


“ This hypothesis about the discovery of the proof of the Theorem of the 
square of the Agnt of a square Is endorsed also by Heath. It is, certainly 
more likely than the one suggested by Cantor and A E WO 
proof of the Theorem. (See Fig. 43). UPS pan pout Pythag 


ei r 


Fig 42 MO cit 43. 
०२ 1४ 29७11 5 sten S 
Dr. Thibaut says: “° The authors of the si 2 o ४227) (nt | ala 
7 $ : € sit: ; hin 

to the way in which they found their REA $ FORENS तका of ® 
square, but we suppose that they too were observant : d the E squat? 
of the diagonal is divided by its own diagonals into AA the fact that S ae val 
to halt the first square (See Fig, 44) "I js at the tame (me immediati a 
‘convincing proof of the Pythagorean propositio c same time imme 18 alent 

rectangular triangles are concerned, ®: 2, n as {far as squares of equi 


E 


An equally convincing hy De n 
pothesis DEN (० 
i ested b Which pa 
Burk is e A y sd of the constr is very nearly alike to t f à 
ing to one tradition about that Peg; ; » a on of the Paityhi Vedi: ace” 68 
and whose corners are tu ४, 1 18 a s ` rkī SE ge 


ried quare jof - 3 E 
Kat: $1. : 2-6). “towards the EUN fone sq. purusa 

The solution of :: inal directions, (Pe? 

e solution of this tute’: M 2 
dividing the figure into 18 obtained E NE | , 
rN Seyeral parts and A fheory of deformatio® © 
नजीर ing them as required 
0०0 required. 


te 


by 


ele 


SG 


j 


र E nb 


KÁŤYAYANA {ULBA SUTRA i 403 
CHAPTER VII 
General Formulae 


any ^ Ed following three general formulae are the most important -from which 
2) mber of rational right-angled triangles can be formed. These are: 


A oh 
(8) z4 (हर) = fl —... Pythagoras (540 B.C.) 


(B) Oxy + (x2 - 1} = (+ «« Plato (380 B.C.) 


| RA (C) (2x e 154. Cn hy CD e Proclus 460 A.D. 
| Yes, ना d the ancient Hindus any general method for finding these rectangles : 
| inference 2, had, but this like: the proof of the theorem can only be based on 


and conjecture. | 


folto, 1१०७७ can be found out by (nce different methods which. are based on the 
ing constructions :— _ 


(1) Transforming a rectangle into a square. Kat 81 3.2. i 


(2) Transforming a number of equal squares into one square. Kat 67. 


Biven b 3) Increase of a given square into larger square (this is based ona rule 
Y Apastamba ). 


Soluti ( ) Now regardi 1 5 h 
ti 10 the eneral for! mulae arr ived at t 
on of Ka € g( ) 8 e end of the 


= Bib in the above substitute a = x* and bz l. 


we have (eek + x cE 2... A, The result is exactly similar 
i 


to 
A quoted above, in the name of Pythagoras. 


tesu] Now multiplying the result as obtained in A by 4 we get the following 
ult which is exactly similar to the formulae derived by Plato. 


. (x2 - 1)? - 1)2 241) 
we 46-1) + 4३५ = n ) 
(2-1)? + (20१ = (x? + D ,...० B. 
1 fi la derived by 
And idi = 2x + 1 we arrive at the [formu 
Procl then by providing x. 


us ;— 


(2x + 1-1] + [2x Qx & D] e x D? +1} 
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and now dividing by 4 throughout we have : — 
s_ 2 n 2i 4l 
( Qx4 1) D) + Qx D = (2x-+ MD 1) ji 


Taa (=) + (2x41)3,= (suet »J. 


JI. The general formulae arrived at as per Kat: Sl. 6.7 is as follows :— 
x41y ix - 1)2 ` 
can = LEE 


_In the above by substituting x = x* and a = 1. 


we have: à d 
(x? + 1y (x? - 1) A s 
mor pret 1- moi x'.1. Therefore, on changing sides we bave 
E eu EH A | 


This is similar to the formula.quoted above in the name of Pythagoras 
Similar results can be obtained from (2) and (3) 


10. 


Angula 


Purusa 
Ardtni 
Vitasts 
Eta 

Aksa 
Yuga 
Samyà ik 


Vyàma 


Prakrama= This measurement 
sacrifice an 


LU 


॥ 


॥ 


` 6 barley corns with their widt 
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APPENDIX A 


Table of Measurements 


34 seasam seeds. 

120 añgulas; 023 aratns 
24 angulas = pradesa- 
pada = 12 angulas. 
188 arigulas. 

104 arigulas- 

86 arigulas- 

32 añgulas. 


96 atigulas- 


js or ten vitastis or ten pa 


varies according t 
d is dependent on Pada- 


105 


hs placed side by side or 


das. 


o the nature of 


: 106 
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- APPENDIX B 
Chronological Data 
(a) The dates are based on the information offered by Mr. Dharma Deva 


Mehata in his bosk entitled ** some positive sciences in the Vedas ’’ published in 


1959 :— He says chronology (as agreed by Western scholars) of earliest India and 
Greek Mathematicians. 


Sr. No. Mathematician’s Name Name of his work 


Date 
1, Baudhayana Sulba Sūtra i 800 B. C. 
2! Apastamba 3 400 B. C. 
3. Arya Bhatta ‘Arya Bhattiya ' 7499 A. D. 
4, Varáha Mihira Parica Siddhantika- 505 A.D, 
S, Bhāskara lst Laghu Bhaskariya 522 A. D. 
6. Brahmagupta Khanda Khādya `` 628 A; D. 
7. Bhaskara 2nd Bija Ganita 1350 A; D. 

\ Greek Mathematicians i 
1. Pythagoras i ish -..-580 B: C. 
2. Horaclidas Xen e 
3. Aristotle QE c NN oC. 
4... Pliny. .. fr NA 


2nd century A. = 


B) Chronological ६ ; 
(B) nological table as in the history of 


Dharmasastra Vol. III. 000016 Botte 
1. The period of 7०4४८ Samhitas 
2. Nirukta 
3. Srauta sitras 
4. Panini 


4000 B. C. to 100) B.C. 
800 B. C, to 400 B. C. 
800 B. C, to 400 B. C. 

(C) Sanskrit Literature by C, V, Vaidya.. Mon 

1. Rgveda 

2. Satapatha Brahmana 


(D) In the history of Ast 
gave the following dates : poo SB: Dixit he Says 


l. Vedic Samhita 
2. Sütra Literature 


4000 B. C. 
3000 B. C. 
that Max-Maller 


3000 B. C. to 1000 B. C. 
All the Vedic lit en B.C. 
“erature was ready before the coming (advent) of Buddha: 


qum 


.. Chinese had attained in so early an age as t 


_ the year 1105 that Chou Kong died. The dialogue 
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APPENDIX C 


Re Chi ther Countries 
Progress of this Proposition in China, Egypt and O China and Japad by 


1 f : sac? in © 
__ Extract from the “ Development of Mathema 097 
£oshio Mikami. ; 

. (l) China: The oldest mathematical TO The author of Chou 
that remains extant to this day is doubtless the d te when it was composed. 
Pei has ever remained unknown; nor is known the da पट that had taken 

In the first book of Chou Pei, there is a famous p Shang Kao. 
: Place between the sage prince Chou Kong and Hi ee mathematical studies the 
The dialogue recorded in it serves to rere 110) century B. C. for it ye pa 
‘ruins as follows : ^a 
h क «n Fu ht 
A ° ithe old ;times 
“of old Chou Kong inquired of Shang s i in of ` measurement 
Measured the heavens susceptible of climbing, nor i then, that their numbers घा 
Y means of our measures. Whence Will it oid | 
deduced from ? > 


left by the ancient Chinese 


th 


yi 4 * ived ‘from 
'. Shang Kao replied: The art of numbers ie square fi 
the square. The circle is derived from the square = 


fi १५. तह : stance 
or the right angled lineal; the lineal comes rom 5t length 4; then ;the di 


हि ing the 
peace oH 1 h3, the Ku à and halving | 
lineal and make the Kau or be breadth 3, pors 


. lineal is obtained, : The last sentence is Y eS 
_.Méeané that taking the sum of the squares © 


4 that relates to the squares descri 
-; though it is not enunciated in suc 


. Chinese in great antiquity. | 


joining the corners is 5. Take the square ० 1 to f 
ery EA sides of a right 8 


hypotenuse Will 


3 iinn or? 4 a: ue 
As will appear from the text in the dialog 


c an Theore 
hou Kong had known of the e sides ofa ri 


ha concise 


_ and extracting its square foot the 


al form 


a hot ly 
2 its being soun 
Euclid, yét there is no denying tHe LAE 27 


akin in 
. sa race akin : 

: The Chinese àre sometimes. consider 3: supposed, 1 the ‘latter not 
"Ancient Babylonians. It the CEPS Kinsmen, then RBS. pe 
their knowledge from their Bab eB learned from the d ne’ not said to E 
be thought on the contrary to have ian Chou Kone, | 


ry pan Chou, RO S* 002४9 to Ind op 
flourished six long centuries later. thai farther on pro stined to be to? 


2 as desti N 
travelled in the East to Babylon 27 the Theorem, thar ye encountered EE 
it Je that he had seen fS fighe he not have ° m and » 

"meets probable ion his travel? MET. of imo पील ont 
nected with his name, DA. ay? 116 18 ‘ 

‘from China in some unknown WeY question. 


4 m open 
; Kong justly makes the patter an P "1 ^ 
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(2) Egypt: (A) History of Mathematics by D. E. Smith Vol, II. 


The Egyptians knew a similar relation for numerical cas for a papyrus 
of the 12th dynasty (c 2000 B. ८.) discovered at Kahun Esp jour E. 
relations one being 1° (3/4) = (12). It was among the people that, we first 
hear of the ''Rope stretchers” those surveyors, who it is usually thought, 
were able by the aid of this property to stretch a rope so d a line 
perpendicular to another line. } P 8o 9 Gey 


(B) Extracts from the History of. Mathemati us eon : त. 

; toric papyrus, included in the collection of the mu EE reus ded md 
by Eisenlohr in 1877. This puts us with the mathematical thought in Egypt. I 
-.was written by Ahmes, some time before 1700 B. C. In ene th E tians 
knew only of making constructions and determining areas The Sd also 


explains such problems as these t : 
4 a trapezium etc. : 0 mark out in the feld a right angled triangle 


‘ The base lines of the pyramids run Nort e 
f : orth and South d | 
but Po only the lines sunning North and South were nine by astro" 
५ idi $ RH The Egyptians like the Indians and Chinese, constructed 8 
right angled triangle, upon a given line by stretching ropes Thus the Egyptians 


were familiar before 2000 years 8, C. wi 
A when the sides‘are 3, 4 and 5. | ith the well known property of the rt. ८ 


^ About 7th century B. C. an acti ial 
_ ween Greece and Egypt. Greece dip Ge E. 
- P cd j Egyptian ideas were thus transplanted the 8९8 
: among RI um प Ea MEO CT IR Egypt Ga indebted 
no further than Es E an. Scometry. The: Egy ti us try 

th solutely necessary for thei yptians carried geome 
had a strong speculative tendency, ir practical wants, The Greeks 


(C) Manual of. Greek mathemati 
not seem to posses it for although they EG i 
mathematics so far as known to us to suggest, M i 
(3, 4 and 5) is right angled. i oat: 
(3, As to the Babylonians, 
the first time interpreted as contai: 


ntercourse sprang up bet- 
wlede sought the Egyptian 


The Egyptians indeed do 
= 52 there is nothing in 0107 
they knew that the triangle’ 
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(2) Smith in Vol—II says: : : 


tio; The Hindus knew the property long before the Christian era, 
eviden in the Sulba sütras Although the date:of these writinB® isu 
ident that the relations were known rather early in India. 

holars the people of (1) 
Jementary knowledge of 


for it is men- 
ncertain it is 


(1) Ra) : (1) According to the Western Sc 
TUE ina (2) Egypt (3) Babylonia and (4) India had the € 
tae Pythagoras Theorem. 

d i.e. about 1500 to 


(2) The development of this proposition was very ol ES proposition. 


is fo B. C. in Egypt, China and Babylonia but according to ¢ 
und in India at about 800 B. C. 
(3) There a imilarity of proced 
a ppears to be a similarity of p 
dopted by both Egypt and India. 


(4) Greece is not to be seen in this field during this P. 


ure of rope stretching 


eriod. 


~= 
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APPENDIX D : 


2. SIN 7 BF १७४ nir T 
A Short History of Pythagoras and His Works, -> 


H ;e been 

The date and place of his birth are both unknown. He eo a Ej 

born between 580 to 568 B. C.. Pliny writing in the first century o 5 r East a5 

that Pythagoras studied in Babylon; others claim that he went a ad “known 

India. The familiar proposition of Geometry that bears his name; W ‘bly have 
already in India; China and Egypt before his time: He may possi 


set: He died in exile 
proved the theorem—relating to the square on the hypotenuse?:. He die "s 3 
(500 B. C.). à 


r : दि र of 
Pythagoras has left behind no mathematical treatise and the E 
information about him are very. scanty. Like Egyptian Geometry. the Geom aa 
of Pythagoras is much concerned with areas. He had probably learnt ed of 
- Egyptians the truth of the above theorem but what the Pythagorean met 
proof was, has been a favourite topic of conjecture. 


It is worth noting that on the circle, 
discovered by his schoo]. 


ir 
The early Pythagoreans published nothing and that they referred all he 
discoveries back to their master, 


i rk 
Hence it is not possible to separate his S 
from that of his early disciples, We must, therefore, treat the Geometry of t 
early Pythagorean school as a wh 


ole, 
The proof of the 


7 was 
no theorem of any importance 


: a 168 
Proposition is attributed to Pythagoras by various ic a 
but none of them lived within five centuries of Pythogoras so that we have 0n 
weak tradition on which 


to 
to rest the general belief that Pythagoras was the first 
prove this theorem, i 
2 
i He is supposed to have discovered the irrational—with reference to ४४ 
also. 


Now let us see what other writers say about his Philosophy :— 
(A) Theosophist : June 1956 pages 180 to 186. 
Pythagoras 2500 years after 
f Pythagoras is acknowled 
intellectua] giant. an 
ancestor of all schoo 


४ by J. L. Davidge, 


Sn 
Bed to be the greatest scientist of antiquity, 8 


e 
d established a school of instruction which became th 
18 of idealistic society, 


- is; and was the 
With other sages to Babylon. 
astronomers and magicians he j 
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name of 

; redsto under ithe 
Ii some Indjan books, Pythagoras, PDEA, e 
१०५ In some Indi n iR For a : 1601 to 

"n PRAES teacher. the wis 
kane ae East Mu 30 years he taught the ed the tenets 
. octrine state i is 
H. P. Blavatsky in the secret ति तीन of d she quotes Ammonii 

9f his philosophy on the metaphysica t : 


f n quo! + 
ms d perfectly ane ching tha 
gorians « alone in all antiquity ” understood P. ndria as teac 


Thoth 
a of Alexanc books of | 
EET क वक paras So ; uu the GUT : 
au (like Plato) derived कर db eei ihe tercie Re 
Hermes) and that these boo dei 


"of his esoteric 
the remote East. She also relates much © 


fi dia 
e from. In 
dian and cam 
« was an In a 

f ing to proclus 3 

र Orphus, who according 


nr 30». elation 
Jo to day,- fundameni 2250८9. 
ts do to ht geometry, ™ dences 
ns;broug ked out correrponr 
d wOrK€COo 5T 


८ i i ntis 
Dythagoreans recognized, Paathematicia 
between music and number. The e another an 
8nd music into relation with narkable. Fs writings Jet iro 
between them which are very remar d his philosophical Mr (८७ 
s hic cult an p टी " 
- Now regarding the Orphic cU शक 00 
What others have to say about him: Eastern and Wee y dis i 
: E as igon’ 1952. 1917 2 
+ ,(B) History of Philosophy, if India, London © SIR 
Ministry of Education, Government Of Sage - 


SA gm the body is 2 
à a RONG «५ 1 h x 
-24. ४४५६४ १ MN t tlic liberation of s M Nds originated, ch 
i i at! La 
** The idea of salvation a3 


ter r 

ts t from- Persia -4 was, BD. 

Zeller adm d it from Persi? yaya was, 8n 

central theme in nie RE Greeks had °F Jiberation Or 2102 unreason 
ut nevertheless he he 


nce 
É ch an’! ld not flue 
does not however, indicate ME Faith, m to Greece 
vieles element in Si Se travelled 2n ne 
able to suppose that this co! indirectly dun 
the early OR schools directly O£ 1 journey to the anh Solon be 
; e that a}. ell known e surpri 
jef in Grec dom. It is W re, nO d to 
It was an accepted न्या and wisdom would, therefo had tes 
for the acquisition of know 19 in the Hast. es of this period BM poweve ue 
Plato had travelled er 711050 ach a vis lements whic 
if Pythagoras or some SUE ml evidence | pras conta 
PL od that Philosophy ५ her, Aristotle, 
generally recognised | at his teacher, Arig, in 
characteristically Indian- nts of Ajexandes hee g Tadine Greece 
: cou. 1९०४ d as 
t d in the ac f knowl! d reache 
We find it state ba 


he state ons m hac 
had requested him to find out t f India wisdo 


itself, suggests that the dd 
before Alexander's invasie 


n 
renown ० Ind 


1f2' 
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(C) Let us see wh 
ACE at 
He writes in his book. SACHE Macdonell has to say about his phi 
ory of Sanskrit literature ” Gate a CD 
use wd n in 1900, P.421). 


Turning to phi t 
Indian E oT literature, we cel व 
of the Elcatics, that God many points in common. So atthe early. Greek and! 
multiplicity has no realit Eine UHR ate oder tha of the leading doctrines 
found in the philosophy of न NO eae ate entes a existing in 
Again the doctrine of Em M t and Vedanta wei are identical, are all to be 
neler and nothing Bate m that nothing can eae AS is its outcome. 
bili racteristic doctrine of the Sa; e annihilated has, its ` ONES aee existed” 
ility of matter. e Sanxhya system about the i parallel in the’ 
i nity and indestructi: ' 


"m 


ua Accordin à 1 

; g to G 55 " 

critus and oth reek tradition, Th: M ; 

hilos ers undert MOD ales, Empedo 

rud Hence QUU तीर Ma EH ene p anazagoras, peno 

influenced by Indian EG possibility P um order to study 
rough Persia. the Greeks having 


Whateve 
Pythagoras’ r may be th a 

dence Gp on Indian PES in the cases jist menti 
dr probability. Almo phy and. science ats ioned the dependence 
coi ee mathematical st all the doctrines Mir seems to have a high 
2 P MGR are so dice known in India in th to him religious, add 
di transmigration ESSET that their cumulative d 6th Century B. as ss 
Sica chan Geometry, the SUAR of five de becomes considerable. 

aracter of the ibition as to eati ents, the 

Pythagorean fraternitv 2d Rn the REINES 
y e mystical j 7 
speculations of 


the pytha 
gorean scho: 
ol, all have their close parallels i 
In ancient Indi 
ia. In a 


however, o 
, of the late 543 
made his wa: r tradition it seems i 
e la y t H iS Im: E 
ndians in Persia पी ro cy Possible that pythagoras should 
र should have 


a date, but 
Z » but h 
À e song quite well have me: 
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"usu 
[ 


E í APPENDIX E ` 
xplanatory Not juni nez ०००३३ १०0४ ४ 
Y y Not : CT 100 0 Au 1. 
pertaining to tee 010 Words as well as Typical performances 

acrifices which are met with in the Sulba-sutras 


g doubled. 


nd recites hymns 
ites hymns 


Abyāsa 
» Abhya ^ ] 
yasya—Having increased by itself or bein 


Adhy 
yaryu-is the mai i 
2 main priest who institutes an Adhvara a 


fro 
m the Yii 
तट MRE 
3 praise eda. = D 
ise from CARE E chants hymns from Samaveda, Hotr.rec 
: Brahman keeps an overall supervision, while assist- 


Ing 

S Adhvaryu ] 
The basic citi 
sq. purusas- 
means 


t denotes an altar. 
area O i 
The term Agni also m 


Apni न 
or ता ede 
a irst altar INS fire. In the Sulka siitra i 
cla Name of ns rae Sapta-Vidha. This has an 
Y required fo e last citi or Agni is Ekasatati i 
Hn r manufacturing bricks ; "inr 
infi £ni Cayana— Í 
vma eE RT of specific len 
Bs Wn is Syena or m There are various forms of this Cayand 
d Oblations of alcon-shaped. The sacred fire is placed on this 
imals are sacrificial materials and thc different parts 
cal In the § offered in this fire i 
E e ire. 
pu NM T the Uttara vedi i 
T S Shapes 3 it is built out of bricks. Th 
NS s PESO a falcon, a wheel of the chariot, 4 
iv GASE e. Along with the shape; the num 
ee © Taittiriya their dimensions were also fixed. 
firs € other Mi M a and the Suparn -:n the Katyayane: arua 
sho, Goes the falcon or 5८02720 ormed in the 
uld be pe EP The Satyasadha Srauta Sutra lays d 
; DUM ed in the Vajapeya and the Sarasvata sattra- 
पं the Soma Ar of Yajurveda, Agni Cayana Was considered equally important 
k e idol NE In the history of sacrifices: Cay ana is; more importan 
Ichitecture h ip has its origin in the Agni cayana- The temple Of religious 
as its roots in this Cayara- 
sacrifice- Five 


Tbis i 5 
is a special type of ritual performed along the Soma 
d one upon A special mound is 


d is constructed 


pth and preadth an 
he 


layers ० 
uilt Aa baked bricks each are lai the other. 
g a definite shape and predetermined lengths an . This brick 
ana or citi. ese Cayanas are of different shapes. 
The bricks havè 


ma 
Sonry mound is called C'ay 
orifice 1000 bricks 27 


the j 
a aque eae shape being that © 
“second DE a rectangle etc. < 
upto i 00 and in the thir 
e height of the Knee. e height at the sec 
eight is upto the mouth. 
and fifteen layer ‘on the third. 


is constructed 


an à 

is at the third time the hi 
Occasion, ten on the secon 
KSS...9 
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sacred fire is always deposited on this Cayana or citi it is sometimes eld 
also. On this Fire, oblations of Soma juice and limbs of animals are 0 
Thus a mound built of bricks is called Cayana: Citi or Agni. 


Agnidhra—One of the priests, who acts as an assistant to ey: Se 
must be acquainted with all the duties performed by the Adhvaryu. His cum 
to protect the sacrifice. Before the start of any sacrifice, Adhvaryu will as i 
whether evervthing is alright. On receipt of a message from him that there is 
no danger, the sacrifice will bestarted. This question and answer procedure E 
known as Pratyatravaga. He is one of the most important priests require d 
all the sacrifices. In the Soma Sacrifice, he is provided with a special hall ca i 
Agnidhriya. Yn this sacrifice, he isthe first to receive the fees for the ritua 
amongst those present. His rank is third, 


"Agnihotra--The work of offering oblations daily to the sacred fire i$ calles 
Agnihotra. To accept this work of Agnihotra as a ritual means the establis 3 
ment of the three sacred fires : (1) Garhapatya; (2) Ahavaniya and (3) D aksin 
agni. This ceremony of establishing these fires is called 4 gnyádhana- One w he 
performs this ceremony is called Ahitégni, who must offer oblations daily in! 
morning and in the evening to these sacred fires. 


Aguistoma—This is a norm of Soma sacrifices in which the Soma offering 7 
performed d 


ormed during one day, Agnistoma means praise ‘of fhe fire. The Ww 
fice is mainly devoted to this praise. Agnistoma is performed during the sp!” 
* season, ; 


There are 


A : 3 . PE UH 
in all, seven Soma saristhàs. “Out of this Agnistoma sacrifice ! 
the norm. s 


orm. The seven soma sarhsthds are: Agnistoma Atyagnistoma, Ukthya: 
sodasi, Atiratra, Aptoryama and V ájapeya. 


Sautramani is the sacrifice when Sura is also used in its performance. 


In addition to the above the followin 
(1) Rajasiiya, (2) Afvamedha, (3) Ahinas, 


P तता -The ceremony performed al the time of accepting the 

gnihotra is known as Agnyadhana. Two wooden d ‘out 9 

dry wood from a pipal tree grown on a S ROOM, prepare ire ४ 

produced by friction by rubbing the blocks on one y 
a 

at 3 or 5 places is the main work fi Borbet. 


i e 
8 sacrifices are performed : those af 
Satras etc., etc, 


Agnyādhāna is the na 
Garhapatya and other fires, 


f . the 
Y Performed for depositing t 

of the house Grhapati One who performs this ceremony is called the Lord 

fire amongst th Kee and hence the fire is called Górhapaiy ;. This is the 02 

should be wel] Non fa ण. kept burning during ue and night 

be asque, SOME Say that the shap 
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Adhana—The religious ceremony performed by an nd rp 
Maintaining the sacred fires perpetually at his residence. This in ph PERLE 
an Agnihotrin. The procedure to be followed is called FEE AER oe 
Created by the friction, by rubbing two pieces of dry wood ० i oe 
Pipal tree must have its roots on a Sami tree, When once suc 0001. 
it is deposited in different reserved places for the fire. ; po n IS 
"Ie : Garhapatya; Ahavaniya, Daksindgnis Sabhya 87 Ka » 
gantu—The increased amount of the RU : MT 
Ahavantya—A sacred fire, Oblations of materials D un by an Agni- 
etc., are offered on this fire, Three sacred fires are MR da the East of 
Gar Slatin De altar 34 square की pant & from it. The fire 
Garhapatya and at a distance of 8, 12 or more py , 
tom Garhapatya is deposited in the place for Ahav niya. 
Aksa—A measure of length equal to 104 angulas. 


i ts of different 
Angula—This is the measure of length used in the mesurement 


Sacrifices. 4 ide widthwise 
(1) This is equal to 6 barley corns (seeds) placed side by Si 
°F (2) equal to 34 sesame seeds. sured, Wherever this word is used 


»... Aparimith—The thing which is not me 
t should be understood to mean “slightly in ; न 
Aratni—A measure of 24 atigulas: Aes ed on a bigger scale. ep 
Afvamedha— This is a soma sacrifice ae EE success and oe 
layana Srauta Sütra says that one desirous o ad by Kings. In angie ee 
Hould perform this. This was generally performa neg state. This was consi 
this was a fair way of increasing the boundaries 0 


of all sacrifices Sat. Br. 13.2.2.1: 
p ding to ( 


i i s being 
: 29.2; Tat. Sas a9). This wa the established sacrifice and We: 
-2.9.2; Tait, Sar, 3.9.7.1). This was 
Performed even prior to Rgveda. TM 
me n a HUN P Bricks are 
red GET from this earth. 2! 
bora ane This is A is prepared [i P cu dm 
गळा क्य ता and used in different ६15: hip 
Town in this pit. " Se m 
zu. he full mo 
ca asya— jod of 4 months ^. ERU gon day 
of oT i mi half of "Kari xix AE y Su 
of Asaaha to the Fi day of fare med Bei PAUAR 
nt ds the 11th day of Kar Pei ntl । 
Yani Ekadasi aui Mio 1 night of Gods an the ie pahksinayant ae 
Daksinayana—is the night ters Karka, ond Ce 11th day of p ; 
us is started. The night o! 


excess of the prescribed measure + 


Uttar 


dyapa is over, when the Sun ent 
In the T of Asagha the Sun estet s 
G Called Sayani which indicates shat ¢ 

ods ends on the 11th day of Karéika. 


LIE. 16 
c ATYA 
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Caturmas: A 
x masya Sacrifice—Thi: : 
These are: (ly Pk sacrifice is known for fi iff 
; b ° (2) Varunapraghasa, - eM ae DIG 
M ० ühamedha and 


(4) Sundsiriya. 


The duratio: 
n of each R 
Parvans are ob Dari sei ft 
MEE of four months. 
fuli moon day of Caitra; Fr If Vaituddeoa P present all the four 
3 )Grunapraghdsa and Gui EE XT. 
10120 dha are observed from the 
: he Sundsiriya can be observed at - 


full n: 7i 
oon day of ravana and Mar 
al I Sit. 
, T VaiSvadeya parvan—This is a small 1. t 
is V. isvedevas and hence the name. 
res. Eight different Deities receive | 
fi T 


Varuna praphz 
The fi 3 i ghasa— There are 
vs t Isti i$ performed on a a tw 
Pos a are the principal deities igger 
| are WR which án ES 
arcan and e 

are h oA 
s PIU on the cast SEE itis named V 
Dru of the Adhvaryu the Àh arund-praghásas 
tr. Pratiprasthg j 
adopt rasthatr obs 
P EY the main priest NES and follows the 

Only t akamedba—This mean OR र 
y two days are suficient for th 
r 


sca 
scale than the second one 


an 
d the Ved; on the Sou 


gniting or ki 
Sunasiriya — Indra i S Parvan, , 
occurs in Reve ra is the mai , 
Reveda (4.57 am 
(2.6.3.2) or Suna = py Sunam = 
and cattle in plenty Sperity, 


Air (Va 
iyu a 
By observing i 


Citi—is a wi : : 
Cili n i ord deriv 1 
(1) ci सण, trm ME 
PO (2) Kanka, (3) Ye ba 
’ rona, (8 414, 
to the above there ne nd a, (9) Parica 
irya K i ERY 
Acárya Katha have broght ie o) Smasar 
dn is. ; 
bricks are used in thei 
them, small in their construct; ihotra, (4 
pebbles of lime Ted Nine md 
Daksinayana—A "* arc.placed, 


when the Sun is incline period of s 


d to So 
क शी 10 South o 
क ति 


ix monti 
ths fron 
T the star Curs 


^ The mai : 
ps Isti is parrot deity of this parva" 
oblations: ० acre 

lations of different EHE DEC शिल 


O Istis t 
d o b a 
e performed in this Parvan. 


The 

other deiti 
eiti nE: 

व्या e Vaisvadeua 
which are his favourite 


avaniya 
uM Vedi on the north iS 
ae charge of the Prati- 
e ‘ procedure which is 


ndling al 
g all the fires simultaneously- 


deity of E 
this 4: 
E -The word 84576 
i Pi ditya or Sun (Sat. Br: 
i one gets wealth, grains 


Sto arr: 

n arrange or to protect 

T ere are 17 Citis : 
JayatahPrauga (6) 


a etc, 
more Citi 
Ore Citis : These arc : 


lsvasrja 
tric eee Arunaketu. N 
sare drawn and 0 


21s 
t June to 21st December, 
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Pedestal i 

is four fi d 

h r finge : Tr 

€ sacred fire is i rs in height. This circular altar is called Garhapatyayatana 
eposited in this with due ceremonies. AY eti. 


time of Soma sacrifice. 


provided by 8 bamboo, 
The length of the hall 

A door is provided 
In the North- 
bit taller. 


Halls f 
The following halls are constructed at the 


Pragvarh§ A 
(i end हण विक is a hall, the ridge of which is 
east West side) A ‘aces East. This hall is erected first. 
the centre of ea ds Prakramas and width 12 lrakramas. 
ast corner one ach side. The width of the door is 24 argulas. 
© sides of the more door is provided. The columns on the East are 8 
c hall are closed by thatch-work. 


It is erected on the West side of the 
aratnis in width. Some keep 
doors one on the East and the 
are towards the North are 

Thus 


than the centre. 


Sada 
Ro s—Thi : 
Wana ait hall is a meeting place. 
wine dimensions í It is 27 aratnis in length and 9 
E er on the SS 18 x 9 aratnis. There are two 
th Ovided, The DE 9 bamboo rafters, whose ends 
€ hall slopes umn on the East and West are shorter 
Pes on both sides. 
ired for the 


Havirdha 
dhana—This hall is provided for storing materials, requ! 
its side is 10 hands. TWO doors, 
djacent 


sacrifi 

ce. It hc 

on: on the d a square shape. The d th of its side 

9 thé door a st and the otber on the West are provi ed. The column a 
n the East is covered with darbha grass. i 

two halls are constructed on the North 

Agnidhriye is oF orth and the 

Jall is inside 8 

ape an he length of eac 

r Agatdhiriy! and a door 


Aguidhry 

uth Tiya and Marjaliya—These 

liya is of the Mahdvedi. The 

e AE ES South. Half of the 

os las. SE They are square in sh 
Márjaliyg. e is a door on the South fo 


female. 

1a 7jà 
Agu 
of 188 añgulas: 


Isà—Th 
Ies e pole of a chariot. A measure of length ^ 
Staka—A baked brick dt out of clay. These pricks of different shapes 


and s; 
Sizes y 
we f 

i re used for the construction of altars. " 

Sti A t 
Senior or Pi first day of every half (dark and bright: of rar A is 
purs The, performs this ceremony; since the acceptan f per ps „amāsa* 

stis are ikoa are different types of 7517 (९ be performed ria, forme 
व्यव o cn on New and Full Moon day. Agra re 18 per 
^ k E S = 70 M 

© achieve some desired object Vardhapanes”. iyd, prayaniy® 
number 


med in Agnistoma : ४४०४४ 
crifice cons! s 


o "med | 
Carurmasy4 s 


Lye The 2 

क्ण de following tis are perfor 

Tsti vablrtesti, Udayaniyd etc. 
s. yaniy 


Garhapaty 
patya—O) F 
are placed, a cj ne of the ॥ t 
à thre Ai 
pedestals eee altar € sacred fires ७ 
* The bottom CISA fires.” th thi 
tom ped Clameter of In the Daré,.- 
€stal is of six A 2 | P opa Where sacred fire3 | the Full Pn Masse hg Isti which i$ performed m i 
Bers in height eT with (४७ | ros ला तीट Paurnamasesti and the T sti po of them. 
po "4 "dq: UM po 20678, Dari ond 1O Agni 
3 ered to Agni and Indra-- Agni V. 
§ni-Soma i gn 
n the Jszi in the Full moon. 


rr 
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Kanka—A kind of bird, Altars havi 
न्न i ing shapes of bird red. 
There were similar other altars whose names are : Alaja. करणला 

, f 


KaranI—A side of a square, This also denotes an irrational. 


Une os — À measuring cord ora measuring stick. Darbha grass or small 
Pa ds Iu trees (Samidhs) are procured by the main priest Adheary"- 
OE Eo र grass in two layers first and then adding one more layer 
Ragana or Rajju. ich is used only for binding purposes is calle 


Udagayana—The period of six 
when the Sun is inclined towards the EUR ud हड की ०, to, 2177 77 


Utkara—This is a place where 

; i - a all the 

surface, while levelling the ground is Hue i 5 ae EA taf 
and on the north side of the Mahāvedi. 9 Re Ecol oicro Pd 


Uttara-Vedi—An alta 
P T constructed on the East side of the sacrificial 


Vedi—is a general term which denotes 


performance of the sacrifice, thie whole area required for "x 


DarSikt vedi—T 
the time of Darsapur ing length of the East-west line is 96 angulas prepared at 
क्या Al these E M is limited by Sess required for the 
and south i soe main in this area. : ortb 
Re m0 ch E d De rah sides on the D a ER dues D 

f : t iis z 
mpm dre pM रि 1040215 and the pit 5° 

Pafukr-vedi—The Ea 

SQ st-W 
sacrifice is 188 aiigulas. Some gat 6D 
west line-6 arainis or 144 ang 
ardtnis. 


- A Vedi with an oblon 


Bth of the V ed; : f vl 

fe provided for the anim 

na 2 nope the following dimensions. East- 
s. East side=3 ayainjs and Westside ^ 


B shape and 36 añgulas in height is constructed 


inside. The Adhvaryu di 
A yu digs out earth ütvá 
of earth on this a small mound of a pu TR UR Dese Ps 
i 


small mound is called Nabhj. 


Saumiki vedi—This i i 
una sav 
dimensions of the Vedi are : à vedi constructed for the Soma sacrifice: The 
East-West line 36 
1 Prakramas; í ; ji 
30 prakramas. Inside this Vedi, ME side 24 brakramas and the west "i E 
t a. 


on east side= 8 pad, aere isa Uttara-yedi which i a 
called the Mahadi 1९ = 12 padas The ss ik Y P र ad 
. : miki Veat 
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Opinions 
From Learned Scholars. 


I have carefully gone through the type-script of the Katyayana Sulba Sūtra by my friend. 
Shri. S. D. Khadilkar. He has brought together the several relevant passages from these ancient 
texts with the help of commentaries thereon and translations and monographs on them by 
Western Scholars. i 1 

He is uptodate in his treatment of the subject and has rendered the Sanskrit texts in 
simple correct English, which is indeed a boon to modern readers. 

I have suggested certain changes which the writer is free either, to accept or reject. 

The main point I want to emphasize in this connection is that such monographs must be 
immediately published and attention should be drawn to the rich but yet untapped and even 
undiscovered treasures of the wisdom of our fore-fathers. 

I would urge the author to pursue his comparative studies in Ancient Hindu Mathematics, 

‘along with Chinese and Babilonian efforts in this field so that the civilisations of the past 
would lay their secrets before us and would make us realise that it is man as a whole whether 
in the East or West, who is in search of the unknown both within and without. 

I wish the author every success in his under taking. 


V.P.Limaye 

10-5-1969 Poona 2 
& & & 

I have gone through your interesting articles and I am indeed, very happy to know that you 


are engaged in doing important research work in history of Mathematics. 
U.N.Singh 
Professor and Head of the 
Department of Mathematics, 
RS M.S. University, Baroda. 


i CEE 


Ez SULBASUTRAS written by Shri. S.D. Khadlkar is a monumental work. None of us, 
excepting some European Scholars attempted on this topic. It exhaustively deals with and 
expounds the Geometrical datas as found in Baudhayana, Apastamba and Katyayana Sulba 
Sutras. The theme as Pythagoras being the first exponent of Geometry has been questioned 
by the learned author. Baudhayana flourished much before Pythagoras. Even Pythagoras visited 
India according to some authorities. He himself is indebted to the learning of this country. 
Some intricate words also have been explained by the author. I congratulate him on this 
meritorious work. 

J M.R.Sharma 

Director, 
Vaidik Research Institute, 

Kanpur 


13-4-1968 


